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Enclosed  is  a copy  of  the  Goat  Squeezer  Timber  Sale  Project  Final 
Environmental  Impact  Statement  (FEIS) . 

The  proposed  project  is  located  approximately  12  miles  southeast  of  Swan 
Lake,  Montana  in  Swan  River  State  Forest. 

The  Department  does  not  present  a preferred  alternative  of  the  two 
action  alternatives  analyzed  in  the  FEIS.  Proposed  harvest  volumes 
range  from  0 million  board  feet  (MMBF)  in  No-Action  Alternative  A,  to 
13.4  MMBF  in  Action  Alternative  B,  and  10.2  MMBF  in  Action  Alternative 
C. 


My  proposed  decision  in  the  FEIS  is  Action  Alternative  C.  I anticipate 
making  my  final  decision  on  April  17,  2003. 

The  FEIS  was  designed  to  address  Swan  River  State  Forest,'s  primary 
commitment  to  Montana's  mandated  timber-harvest  levels  over  a three- 
year  period.  This  approach  does  a better  job  of  analyzing  cumulative 
effects  to  valuable  resources  and  improves  coordination  for  project 
planning  within  the  active  subunits  scheduled  by  the  Swan  Valley 
Grizzly  Bear  Conservation  Agreement. 

The  FEIS  is  written  in  a format  that  can  be  understood  by  a person  of 
any  interest  level  and  incorporates  pictures  in  the  Executive  Summary 
to  promote  project  understanding.  The  DEIS  consolidates  Chapters  III 
and  IV  into  one  section  that  summarizes  the  analysis  in  plain  English. 
The  bulk  of  the  scientific  analysis  is  located  in  the  tabbed 

appendices.  The -inf ormation  in  the  appendices  will  need  to  be  used  for 

# 

scientific,  technical,  or  legal  review.  This  format  has  improved  our 
ability  to  communicate  with  all  individuals  interested  in  the 
management  of  State  lands . 

Sincerely, 



Robert  L Sandman 
Unit  Manager 
Stillwater  State  Forest 
P.0.  Box  164 
Olney,  Montana  59927 
(406)  881-2371 
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The  Goat  Squeezer  Timber  Sale 
Project  Final  Environmental  Impact 
Statement  (FEIS)  format  is  similar 
to  others  written  on  the  Swan  River 
and  Stillwater  State  Forests.  This 
preface  explains  the  format  and  how 
to  use  it  to  obtain  the  information 
of  your  interest . The  key  reasons 
for  using  this  format  are: 

to  present  an  easily  read 
document . 

promote  understanding  of  the 
major  effects  and  conclusions  in 
the  analyses  without  the 
extensive  and  complex  scientific 
details . 

to  present  a document  that 
includes  the  necessary  scientific 
detail  to  be  legally  sound. 

To  accomplish  these  goals,  the  FEIS 
is  split  into  the  following  3 
separate,  but  related,  parts. 

• EXECUTIVE  SUMMARY 

This  portion  summarizes  the  FEIS 
by  briefly  describing: 

- the  proposed  action 

- the  issues  connected  with  each 
analysis , 

- the  alternatives  that  were 
considered,  and 

- the  environmental  effects  of 
each  alternative. 

The  written  information  has 
supporting  photographs  and  maps 
to  promote  understanding. 

• FEIS 

Chapter  I describes  the  purpose 
and  need  of  the  proposed  action 
and  the  issues  that  guided  the 


alternative  development  and 
environmental  effects  analyses. 

Chapter  II  describes  the 
alternatives  that  were  analyzed 
and  compares  their  effects. 

Chapter  III  displays  the  existing 
environment  and  the  environmental 
effects  to  each  resource  for  each 
alternative.  The  effects 
analyses  are  summarized  and 
condensed  so  that  the  proposal 
and  its  effects  can  be  easily 
understood.  For  a more  detailed 
explanation,  the  Resource 
Appendices  should  be  read. 

RESOURCE  APPENDICES 

The  Resource  Appendices  contain 
the  full  technical  and  scientific 
discussions  of : 

- the  analysis  methods  and  areas, 

- the  existing  conditions,  and 

- the  direct,  indirect,  and 
cumulative  effects  of  the 
proposed  actions  on  the 
environment . 

The  discussions  include  citations 
and  data  from  research  documents, 
environmental  assessments  (EA) , 
and  database  analyses . Each 
Interdisciplinary  Team  (ID  Team) 
member  prepared  the  analysis  for 
his/her  individual  specialty 
(fisheries,  water,  wildlife, 
etc.).  The  appendices  provide 
the  basis  for  the  information  and 
conclusions  that  are  displayed  in 
the  FEIS  and  Executive  Summary. 

The  analyses  are  summarized  in 
the  FEIS;  therefore,  for 
scientific,  technical,  or  legal' 
reviews  the  information  in  the 
appendices  need  to  be  utilized. 
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GOAT  SQUEEZER  TIMBER  SALE  PROJECT 

CHAPTER  I 

PURPOSE  AND  NEED 


INTRODUCTION  TO  THE  PROPOSED 
ACTION 


and  Sections  32,  33,  and  34,  T24N, 


Swan  River  State  Forest,  Montana 
Department  of  Natural  Resources  and 
Conservation  (DNRC) , proposes  the 
Goat  Squeezer  Timber  Sale  Project. 
Its  primary  activities  include: 

- timber  harvesting, 

- new  road  construction, 

- road  improvements, 

- ponderosa  pine  restoration,  and 

- change  of  forest  covertypes  to  a 
desired  future  condition. 

This  proposal  includes  a no-action 
alternative  and  2 action 
alternatives.  If  an  action 
alternative  were  selected,  10  to  14 
million  board  feet  (MMBF)  would  be 
treated  on  1,866  to  2,444  acres.  By 
selecting  an  action  alternative, 

Swan  River  State  Forest's  primary 
commitment  to  the  State's  mandated 
harvest  level  would  be  met  for  the 
next  3 years . The  harvest  volume  of 
10  to  14  MMBF  would  be  divided  into 
3 separate  contracts.  Each  contract 
would  harvest  3 to  5 MMBF  of  timber. 
The  individual  contracts  would  be 
advertised  for  bid  beginning  in 
2003,  the  next  in  2004,  and  the 
final  available  in  2005.  Under  an 
action  alternative  1.8  to  4.0  miles 
of  permanent  or  temporary  road 
construction  and  3.3  miles  of  road 
reconstruction  would  occur.  Several 
roads  within  the  project  area  would 
be  improved  to  meet  Montana  Best 
Management  Practice  (BMP)  standards 
for  forestry. 

The  project  area  is  located 
approximately  12  miles  southeast  of 
Swan  Lake,  Montana,  within  State- 
owned  Sections  4,  8,  10,  16,  20,  22, 
26,  28,  30,  32,  and  34,  T23N,  R17W, 


R17W . 

PURPOSE 

The  lands  involved  in  the  proposed 
project  are  held  by  the  State  of 
Montana  in  trust  for  the  support  of 
specific  beneficiary  institutions. 
These  include  public  schools,  State 
colleges  and  universities,  and  other 
specific  State  institutions,  such  as 
the  School  for  the  Deaf  and  Blind 
(Enabling  Act  of  February  22,  1889; 
1972  Montana  Constitution,  Article 
X,  Section  11)  . The  State  Board  of 
Land  Commissioners  (Land  Board)  and 
DNRC  are  required  by  law  to 
administer  these  trust  lands  to 
produce  the  largest  measure  of 
reasonable  and  legitimate  return 
over  the  long  run  for  these 
beneficiary  institutions,  (Section 
77 -1-202 , Montana  Codes  Annotated 
[MCA]).  DNRC  released  the  Record  of 
Decision  for  the  State  Forest  Land 
Management  Plan  (SFLMP)  on  May  30, 
1996.  The  State  Board  of  Land 
Commissioners  approved  the 
implementation  of  the  SFLMP  on  June 
17,  1996.  The  SFLMP  outlines  the 
management  philosophy  of  DNRC  in 
managing  State  forested  trust  lands 
and  sets  out  specific  Resource 
Management  Standards  for  10  resource 
categories . 

The  Department  will  manage  the  lands 
involved  according  to  the  philosophy 
and  standards  in  the  SFLMP,  which 
states : 

Our  premise  is  that  the  best  way 
to  produce  long- term  income  for 
the  trust  is  to  manage 
intensively  for  healthy  and 
biologically  diverse  forest.  Our 
understanding  is  that  a diverse 
forest  is  a stable  forest  that 
will  produce  the  most  reliable 
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and  highest  long-term  revenue 
stream....  In  the  foreseeable 
future,  timber  management  will 
continue  to  be  our  primary  source 
of  revenue  and  our  primary  tool 
for  achieving  biodiversity 
objectives . 

PROPOSED  OBJECTIVES 

In  order  to  meet  the  goals  of  the 
management  philosophy  adopted 
through  a programmatic  review  of  the 
SFLMP , DNRC  has  set  the  following 
specific  project  objectives: 

• Biodiversity  would  be  promoted  by 
managing  for  appropriate  stand 
structures  and  compositions  based 
on  ecological  characteristics 
(eg.,  land  type,  habitat  type, 
disturbance  regime,  unique 
characteristics) . For  threatened, 
endangered,  and  sensitive  species, 
a fine-filtered  approach  would  be 
used  that  focuses  on  habitat 
requirements  of  single  species. 

• Provide  10  to  14  MMBF  in  3 or  more 
contracts  prepared  and  sold  in 
2003,  2004,  and  2005  to  meet  the 
Northwestern  Land  Office  (NWLO) 
volume  contribution  of  the  annual 
timber  harvest  volume  on  State 
trust  lands  that  is  required  by 
State  law  (7 7-5-221  through  223, 
MCA)  . 

• To  have  all  project  roads, 
including  haul  routes  to  Highway 
83,  meet  BMPs. 

• Address  insect  and  disease 
problems  identified  by  the  DNRC- 
contracted  pathologist. 

• Include  easement  exchanges  with  U. 
S.  Forest  Service  (USFS)  and  Plum 
Creek  Timber  Company  in  the 
analyses,  if  applicable. 

RELATIONSHIP  TO  THE  SFLMP 

The  SFLMP  is  a programmatic  plan 
that  provides  field  personnel  with 
consistent  policy,  direction,  and 
guidance  for  the  management  of  State 
forested  lands.  It  contains  the 
general  philosophies  and  management 
standards  that  will  provide  the 


framework  for  project-level 
decisions . 

The  planning  of  the  proposed  Goat 
Squeezer  Timber  Sale  Project  was 
guided  by  the  SFLMP.  The  SFLMP 
philosophy  and  its  appropriate 
Resource  Management  Standards  have 
been  incorporated  into  the  design  of 
the  proposed  actions.  The  Goat 
Squeezer  Timber  Sale  Project 
Environmental  Impact  Statement  (EIS) 
is  not  intended  as  a programmatic  or 
area  plan  and  is  limited  to 
addressing  specific  proposed  actions 
in  reference  to  issues  that  were 
identified  through  public 
involvement  and  input  by  the  ID 
Team. 

RELATIONSHIP  TO  NEW  RULES 

DNRC  adopted  administrative  rules 
for  forest -management  activities, 
including  the  management  of  old- 
growth  stands,  in  March  of  2003. 
Timber  sales  would  comply  with  the 
following  implementation  schedule 
proposed  in  the  rules: 

• Sales  associated  with 
environmental  documents  scoped 
after  adoption  of  the  rules  would 
be  required  to  comply  with  the 
rules . 

• Given  how  far  along  this  project 
is  in  the  MEPA  process,  sales 
associated  with  this  EIS  would  not 
be  required  to  comply  with  the 
rules.  This  EIS  follows  the 
intent  of  the  SFLMP. 

EIS  PROCESS 

EIS  Development 

This  EIS  was  prepared  in  compliance 
with  the  Montana  Environmental 
Policy  Act  (MEPA) , which  requires 
State  government  to  include 
consideration  of  environmental 
impact  in  its  decisionmaking 
process.  It  also  requires  agencies 
to  inform  the  public  and  other 
interested  parties  about  proposed 
projects,  the  environmental  impacts 
that  may  result,  and  alternative 
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actions  that  could  achieve  the 
project  objectives. 

Public  Scoping 

The  initial  stage  of  an  EIS  is  the 
public  scoping  process,  during  which 
DNRC: 

- informs  the  public  that  a State 
agency  is  proposing  an  action, 

- invites  participation  from  the 
public  and  other  agencies, 

- compiles  internal  and  public 
comments, 

- identifies  issues,  and 

- identifies  potential  alternatives. 

In  June  2001,  DNRC  initiated  public 
participation  in  the  Goat  Squeezer 
Timber  Sale  Project  proposal  by 
placing  an  advertisement  in  the 
Daily  Inter  Lake,  Bigfork  Eagle,  and 
Seeley  Swan  Pathfinder  newspapers. 

A letter,  which  included  maps  and 
general  information  about  the 
project,  was  mailed  to  individuals, 
agencies,  industry  representatives, 
and  other  organizations  that  had 
expressed  interest  in  Swan  River 
State  Forest's  management 
activities.  The  mailing  list  for 
the  initial  proposal  for  this 
project  can  be  found  in  the  project 
file  at  the  Swan  River  State  Forest 
office . 

The  public  comment  period  for 
scoping  was  open  for  30  days.  The 
ID  Team,  made  up  of  DNRC  resource 
specialists  (see  LIST  OF  PREPARERS 
AND  CONTRIBUTORS  at  the  end  of 
CHAPTER  III ) , summarized  issues  and 
concerns  identified  through  the 
public  scoping.  The  ID  Team, 
reviewed  the  issues  and  concerns  and 
identified  the  main  concerns  to  be 
addressed  in  the  DEIS. 

In  January  2002,  the  ID  Team  defined 
the  action  alternatives,  complete 
with  maps  of  the  potential  harvest 
areas  and  their  respective 
silvicultural  treatments.  A 
newsletter  was  published  in  January 
that  described  the  concerns 
identified  through  the  scoping 
process  and  the  action  alternatives 


that  were  being  developed  by  the  ID 
Team.  A 3 0-day  comment  period 
followed.  Comments  were  received 
during  the  comment  period,  but  no 
new  issues  were  expressed.  The 
mailing  list  for  the  newsletter  is 
in  the  project  file. 

DEIS 

In  January  2003,  a DEIS  was 
prepared.  Public  comments  related 
to  the  issues  that  could  affect  the 
project  were  incorporated  into  the 
document.  Upon  publication, 
notification  that  the  DEIS  was 
available  was  sent  to  individuals  on 
the  mailing  list.  The  DEIS  and/or 
Executive  Summary  were  circulated  to 
individuals  requesting  the 
documents.  Comments  pertaining  to 
the  DEIS  were  accepted  for  30  days. 
Responses  to  those  comments  are 
included  in  APPENDIX  L - COMMENTS 
AND  RESPONSES. 

Final  Environmental  Impact  Statement 
(FEIS) 

After  public  comments  were  received, 
compiled,  and  addressed,  DNRC 
prepared  this  FEIS.  The  FEIS 
consists,  primarily,  of  a revision 
of  the  DEIS  that  incorporates  new 
information  based  on  public  and 
internal  comments.  A proposed 
decision  was  prepared  by  Robert  L. 
Sandman,  Unit  Manager,  Stillwater 
State  Forest,  and  is  included  at  the 
end  of  CHAPTER  II  - ALTERNATIVES. 

Notification  of  Decision 

Following  publication  of  the  FEIS, 
the  decisionmaker  for  Swan  River 
State  Forest  will  review  the  public 
comments,  FEIS,  and  information 
contained  in  the  project  file.  No 
sooner  than  15  days  after 
publication  of  the  FEIS,  the 
decisionmaker  will  consider  and 
determine  the  following: 

• Do  the  alternatives  presented  in 
the  FEIS  meet  the  project's 
purpose? 

• Are  the  proposed  mitigation 
measures  adequate  and  feasible? 
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• Which  alternative  or  combination/ 
modification  of  the  alternatives 
should  be  implemented?  Why? 

The  determinations  will  be  published 
and  all  interested  parties  will  be 
notified.  The  decisions  presented 
in  the  published  document  would 
become  DNRC's  recommendation  to  the 
Land  Board.  Ultimately,  the  Land 
Board  would  make  the  final  decisions 
regarding  the  actions  to  be 
implemented. 

PROPOSED  SCHEDULE  OF  ACTIVITIES 

After  a decision  is  published,  and 
if  a timber- harvesting  alternative 
is  selected,  the  first  Timber  Sale 
Contract  package  would  be  prepared 
in  the  spring  of  2003.  The  second, 
and  possibly  third,  contract 
packages  would  be  prepared  in  2004 
and  2005.  This  contract  package  is 
tentatively  scheduled  for 
presentation  to  the  Land  Board  in 
July  2003.  If  the  Land  Board 
approves  the  timber  sale,  the  sale 
may  be  advertised  that  summer. 
Separate  contracts  would  be 
presented  to  the  Land  Board  and, 
upon  approval,  advertised  in  the 
following  springs  of  2004  and  2005. 
Treatment  and  roadwork  activities 
would  occur  for  approximately  2 to  3 
years  after  the  sale  is  sold. 
Posttreatment  activities,  such  as 
site  preparation,  planting,  and 
hazard  reduction,  would  occur 
following  treatment  activities. 

OTHER  ENVIRONMENTAL  REVIEWS  RELATED 
TO  THE  PROJECT 

In  order  to  address  the  direct, 
indirect,  and  cumulative  effects  to 
resources  on  a landscape  level , 
resource  analyses  will  consider 
potential  effects  from  past, 
present,  and  future  State  actions  as 
required  for  that  resource  and 
within  a defined  analysis  area.  A 
list  of  other  ongoing  prdjects  and/ 
or  timber  sales  can  be  found  in 
APPENDIX  A - LIST  OF  RELATED 
ENVIRONMENTAL  REVIEWS. 


OTHER  AGENCIES  WITH  JURISDICTION/ 
PERMIT  REQUIREMENTS 

Montana  Department  of  Fish, 

Wildlife,  and  Parks  (DFWP)  has 
jurisdiction  over  the  management  of 
fisheries  and  wildlife  in  the 
project  area.  DFWP  is  on  the 
mailing  list  and  has  received  the 
initial  proposal  and  newsletter. 

DNRC  has  an  ongoing  contract  with 
DFWP  to  collect  data  and  monitor 
streams  for  the  conditions  of 
fisheries  habitat  and  the  presence/ 
absence  of  bull  trout  and  westslope 
cutthroat  trout  on  Swan  River  State 
Forest . 

PERMITS  THAT  MAY  BE  REQUIRED  TO 
IMPLEMENT  THE  PROPOSED  ACTIONS 

• A Stream  Preservation  Act  Permit 
(124  Permit)  is  required  from  DFWP 
for  activities  that  may  affect  the 
natural  shape  and  form  of  a stream 
or  its  banks  or  tributaries. 

• A Short-term  Exemption  from 
Montana's  Surface  Water  Quality 
Standards  (318  Authorization) , 
issued  by  the  Montana  Department 
of  Environmental  Quality  (DEQ)  may 
be  required  if: 

- Temporary  activities  would 
introduce  sediment  above  natural 
levels  into  streams,  or 

- DFWP  feels  a permit  is  necessary 
after  reviewing  the  mitigation 
measures  in  the  124  Permit. 

DNRC  is  a member  of  the  Montana 
Airshed  Group,  which  regulates  slash 
burning  done  by  DNRC.  DNRC  receives 
an  air-quality  permit  through 
participation  in  this  group. 

CONCERNS/ISSUES 

Through  the  public- involvement 
process,  resource  specialists  of 
DNRC  and  other  agencies  concerns 
were  raised  about  the  project's 
potential  impacts  on  the 
environment.  DNRC  used  these 
concerns  in  developing  the  project 
design,  mitigation  measures,  and 
alternatives  (CHAPTER  II  - 
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ALTERNATIVES ) . A summary  of  the 
comments  incorporated  into  the 
alternatives  is  presented  below. 

CULTURAL  RESOURCES 

Logging  and  road  building  may 
adversely  impact  cultural  resources. 

This  concern  was  not  further 
analyzed  after  the  DNRC 
archaeologist's  review  of  the 
project  indicated  there  were  no 
known  cultural  resource  sites  in  or 
around  the  treatment  areas.  If, 
during  implementation  of  this 
project,  cultural  resource  sites  are 
found,  DNRC  will  take  steps  to 
protect  those  sites  (see  APPENDIX  B, 
STIPULATIONS  AND  SPECIFICATIONS) . 

ECONOMICS 

• The  lack  of  timber  harvesting 
might  reduce  money  available  to 
education  and  the  number  of  local 
jobs . 

• Timber  harvesting  might  not 
generate  adequate  funds  for  the 
trust  (education)  due  to  depressed 
lumber  prices  and  the  amount  of 
timber  on  the  market. 

• Regeneration  after  harvesting 
might  not  readily  occur,  thereby 
increasing  reforestation  costs. 

• Timber  harvesting  might  reduce 
income  generated  from  tourism. 

• Not  harvesting  dead  and  dying 
timber  might  result  in  economic 
loss  to  the  trust  due  to  firewood 
theft . 

VEGETATION 

• Populations  of  Douglas-fir  bark 
beetles  may  increase  and 
potentially  cause  continued 
mortality  if  timber  harvesting 
does  not  occur  within  infested  or 
at-risk  stands. 

• Dense,  overstocked  stands  might 
lead  to  decreased  health,  vigor, 
and  productivity  of  shade - 
intolerant  species  (western  larch, 
western  white  pine,  Douglas-fir) 
due  to  competition  from  shade- 


tolerant  species  (grand  fir, 
Engelmann  spruce,  subalpine  fir, 
western  red  cedar) . 

• Timber  harvesting  may  reduce 
habitat  for  endangered  plants. 

• Harvesting  could  remove  or  change 
attributes  of  old-growth  stands  on 
the  Swan  River  State  Forest. 

SOCIAL 

Winter  harvesting  near  Highway  83 

might  result  in  increased  collisions 

between  vehicles  and  big  game. 

FISHERIES 

• Land -management  activities  may 
degrade  physical  habitat  in  area 
streams . 

• Fish  populations  could  be  affected 
if  fish  habitat  is  degraded. 

HYDROLOGY 

• Minimum  buffer  zones,  as  required 
by  the  SMZ  law,  may  be  inadequate 
to  protect  streams  from  increased 
sediment  introduction. 

• Timber  removal  activities  within 
the  Streams ide  Management  Zone 
(SMZ)  may  alter  fisheries  habitat 
by  reducing  pool  formation. 
Generally,  this  refers  to  large 
woody  debris  removal,  which  is  a 
catalyst  for  pool  formation. 

• Timber-harvesting  activities  may 
increase  sediment  introduction  to 
streams . 

SOILS 

• Soil  productivity  could  be 
reduced,  depending  on  area  and 
degree  of  physical  effects 
(skidding,  soil  compaction, 
displacement) , and  the  amount  of 
distribution  of  coarse  woody 
debris  retained  for  nutrient 
cycling. 

• Areas  of  soil  instability  could 
contribute  sediment  to  area 
streams . 
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WILDLIFE 

• Timber  harvesting  might  reduce 
biodiversity  in  the  Swan  Valley. 

DNRC  uses  a coarse- filter  approach 
when  assessing  effects  of  proposed 
actions  on  biodiversity.  DNRC 
assumes  that  if  landscape  patterns 
and  processes  similar  to  those 
that  species  adapted  to  are 
maintained,  then  the  full 
complement  of  species  will  be 
maintained  across  the  landscape. 
The  main  components  of  DNRC's 
coarse  filter  assessment  are: 
stand  cover  types,  age  class, 
patch  size  and  interior  habitats, 
and  connectivity.  These 
components  are  described  within 
the  wildlife  and  vegetative 
sections  of  this  document. 

• Timber  harvesting  activities  might 
disrupt  grizzly  bear  and  other 
wildlife  movements. 

• Road  construction/use  might  reduce 
habitat  security  for  wildlife 
species  such  as  grizzly  bears, 
Canada  lynx,  pileated  woodpeckers, 
goshawks,  pine  martens,  and 
fishers . 

Goshawks  and  pine  martens  are  not 
considered  as  threatened, 
endangered  or  sensitive  species. 
General  effects  to  each  of  their 
habitats  are  covered  in  the 
coarse-f ilter  analysis. 

• Timber  harvesting  and  road 
construct ion/use  might  result  in 
habitat  becoming  fragmented, 
losing  habitat,  and/or  displacing 
wildlife  species. 

• Timber  harvesting  might  reduce 
large-diameter  snags  available  to 
wildlife . 

• Timber  harvesting  in  Section  30 
might  affect  the  habitat  of  elk, 
deer,  and  grouse. 

Grouse  are  not  considered  as 
threatened,  endangered  or 
sensitive  species.  General 
effects  to  their  habitat  are 


covered  in  the  coarse-f ilter 
analysis . 

• Winter  harvesting  might 
concentrate  big  game,  which  could 
result  in  increased  mortality. 

• Winter  harvesting  near  Highway  83 
may  result  in  increased  road 
mortality. 

• Timber  harvesting  would  remove 
old-growth  habitat,  resulting  in 
negative  effects  to  old-growth- 
associated  species. 
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INTRODUCTION 


The  purpose  of  Chapter  II  is  to 
introduce  2 action  alternatives  for 
the  Goat  Squeezer  Timber  Sale 
Project  area.  The  effects  of 
implementing  each  action  alternative 
and  the  no-action  alternative  will 
be  summarized.  This  chapter  will 
focus  on  the  development  of  the 
action  alternatives  and  summarize 
the  description  of  each  alternative, 
followed  by  a brief  outline  of  the 
predicted  environmental  consequences 
associated  with  each  alternative. 
TABLE  I 1-4  - SUMMARY  OF 
ENVIRONMENTAL  EFFECTS  summarizes  the 
effects  of  the  detailed 
environmental  analysis  in  CHAPTER 
III  and  RESOURCE  APPENDICES  C 
through  K. 

DEVELOPMENT  OF  ALTERNATIVES 

An  ID  Team  was  formed  in  April  2001 
to  work  on  the  Goat  Squeezer  Timber 
Sale  Project.  The  role  of  the  ID 
Team  is  to  summarize  issues  and 
concerns,  develop  management  options 
for  each  alternative  within  a 
project  area,  and  analyze  the 
potential  impacts  of  a proposal  on 
the  human  and  natural  environments. 

Throughout  the  remainder  of  2001  and 
late  winter  2002,  ID  Team  members 
and  other  DNRC  personnel  were 
involved  in  a thorough  field 
inspection  of  the  project  area. 
Information  about  the  project  area 
was  collected.  This  information 
aided  in  analyzing  wildlife  habitat, 
water  quality,  timber  harvesting, 
road  standards,  and  economics,  and 
developing  ways  to  lessen  or 
eliminate  impacts  to  resources 
(mitigation  measures)  that  could  be 
applied  to  the  proposal.  The  ID 
Team  developed  2 action  proposals 


within  the  framework  of  the  SFLMP 
and  its  associated  Resource 
Management  Standards.  Public 
comments  were  also  taken  into 
consideration. 

A fourth  alternative  was  discussed 
during  the  early  development  of  the 
EIS.  This  alternative  would  have 
been  based  on  harvesting  a lower 
amount  of  volume  from  the  project 
area;  only  areas  not  identified  as 
providing  thermal  cover  on  big  game 
winter  range  would  have  been 
proposed  for  harvesting.  This 
alternative  was  not  developed 
because  the  purpose  and  need  of  the 
project  could  not  be  met. 

Due  to  comments  received  in  response 
to  the  DEIS,  a fourth  alternative 
that  would  retain  thermal  cover  was 
again  considered.  This  alternative 
would  use  a Conservation  Land  Use 
License  in  lieu  of  the  proposed 
timber  harvesting  on  a unit-by-unit 
basis.  This  alternative  would  meet 
the  purpose  and  need  by  compensating 
the  trust  for  the  areas  retained  as 
thermal  cover  for  big  game,  pursuant 
to  MCA  77 -5 -208 . This  alternative 
would  allow  an  individual  or  group 
to  participate  in  the  bidding 
process  and,  if  they  were  the 
successful  bidder,  certain  units 
would  not  have  been  harvested.  This 
alternative  was  dropped  from  further 
consideration  because  the  agency 
proposing  the  alternative  in 
response  to  the  DEIS  was  not 
interested  in  compensating  the  trust 
for  the  retention  of  thermal  cover. 
Therefore,  this  alternative  will  not 
receive  any  further  analysis. 
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DESCRIPTIONS  OF  ALTERNATIVES 

This  section  describes  No-Action 
Alternative  A,  as  well  as  Action 
Alternatives  B and  C.  The  elements 
and  mitigation  measures  of  the 
action  alternatives  are  described  in 
this  section.  Actions  designed  to 
protect  resources  during  treatments 
and  road- improvement  activities 
(APPENDIX  B - STIPULATIONS  AND 
SPECIFICATIONS)  are  incorporated 
into  the  Timber  Sale  Contract  or 
site-preparation  clauses  and  put 
into  use  during  contract 
administration.  These  stipulations 
and  specifications  are  mitigation 
measures  to  reduce  impacts  on  a 
particular  resource. 

• JVo^Ictton  Alternative  A 

- No  timber  would  be  harvested, 
though  firewood  gathering  and 
some  salvage  logging  would 
likely  continue. 

- Roads  would  be  only  maintained; 
no  roads  would  be  built  or 
reconstructed . 

- When  funding  is  available  and 
equipment  is  in  the  area,  roads 
and  closures  would  continue  to 
be  maintained. 

- Recreational ists  would  likely 
continue  to  use  the  area  for 
hiking,  biking,  berry  picking, 
and  fishing. 

- Efforts  to  suppress  fires  and 
control  the  spread  of  weeds 
would  continue. 

- Trees  would  continue  to  die  from 
attacks  of  Douglas- fir  bark 
beetles  and  diseases  such  as 
root  rot . 

- Natural  events,  including  plant 
succession,  trees  blown  down  by 
wind,  insect  and  dipease 
outbreaks,  and  wildfires,  would 
continue  to  occur. 

- Future  actions,  including  timber 
harvesting,  would  be  proposed 
and  go  through  the  appropriate 


environmental  analysis  before 
they  would  be  done. 

No-Action  Alternative  A,  used  as  a 
baseline  for  comparing  the  effects 
that  Action  Alternatives  B and  C 
would  have  on  the  environment,  is 
considered  a possible  alternative 
for  selection. 

At  this  time  DNRC  does  not  have  a 
preferred  alternative. 

Component*  Common  to  Jlction  % Alternative s 
II  and  C 

The  ID  Team  developed  timber- 
harvesting strategies  for  both 
alternatives  within  the  guidelines 
in  the  SFLMP.  The  majority  of  the 
treatments  are  based  on  analyzing 
the  current  and  appropriate 
timber- stand  conditions  ( FIGURE 
II -1  - STANDS  WHERE  CURRENT 
COVERTYPES  DO  NOT  REFLECT  DESIRED 
FUTURE  CONDITIONS) . Proposed 
treatments  would,  in  the  long 
term,  move  timber  stands  toward  a 
desired  age  class,  species 
composition,  structure,  and 
density  that  were  historically 
present  across  the  landscape. 

Both  action  alternatives  utilize 
various  types  of  treatment 
methods,  such  as  seedtree, 
individual  tree  selection,  group 
selection,  commercial  thinning, 
sanitation/salvage,  and 
shelterwood. 

- Seedtree  harvests  are  also  known 
as  regeneration  harvests.  There 
are  many  variations  of  seedtree 
harvests,  but  they  typically 
remove  the  overstory  and  leave 
behind  enough  trees  to  provide  a 
seed  source  for  the  unit . The 
remaining  trees  can  either  be 
individuals  scattered  throughout 
the  unit  or  clumps  of  trees. 

The  number  of  trees  left  depends 
on  the  objectives  of  the 
prescription  to  be  implemented. 

- Individual-tree-selection 
harvests  can  vary  depending  on 
the  objectives  of  the 
prescription  and  needs  of  the 
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stand.  This  treatment  is 
commonly  used  when  managing 
uneven-aged  stands.  Certain 
trees,  generally  scattered 
throughout  the  stand,  would  be 
marked  for  removal . 

- Group-selection  treatments  would 
remove  groups  of  trees  in 
varying  patch  sizes.  The  size 
of  the  patch  can  be  determined 
by  an  age  class  or  disturbances 
such  as  windstorms,  fires, 
insects,  diseases,  etc. 

- Commercial  thinnings  are 
basically  a thinning  of  the 
stand  where  the  majority  of  the 
trees  harvested  have  enough 
value  to  offset  costs. 
Merchantable  trees  would  be 
removed  to  provide  growing  space 
for  the  remaining  trees. 

- The  sanitation/salvage  treatment 
is  listed  as  a harvest  method  in 
this  project.  The  sanitation 
portion  of  the  treatment  would 
be  to  remove  trees  that  have 
been  attacked  or  appear  to  be 
vulnerable  to  damaging  agents 
(insects,  diseases,  etc.). 
Salvage  harvesting  would  remove 
those  trees  that  have  died  or 
are  at  risk  of  dying  because  of 
a damaging  agent . 

- A shelterwood  treatment  leaves 
trees  to  provide  a seed  source, 
shelter  for  the  regenerating 
stand,  and  growing  room  for  the 
remaining  trees.  This  type  of 
harvest  has  good  variability  and 
is  widely  applicable,  depending 
on  the  needs  of  the  stand. 

Many  of  the  stands  selected  for 
treatment  also  had  the  problems  of 
insect  infestations  and  disease 
infections  associated  with  them. 

Both  action  alternatives  were 
designed  to  be  within  the 
allowable  water-yield  increases 
for  the  Goat  and  Squeezer 
drainages . 

This  project  was  designed  within 
the  thresholds  and  guidelines 


established  by  the  Swan  Valley 
Grizzly  Bear  Conservation 
Agreement  (SVGBCA) . 

The  action  alternatives  implement 
the  Governor's  recommended  actions 
for  the  restoration  of  bull  trout. 
No  timber  harvesting  would  take 
place  in  the  SMZs  of  creeks  where 
bull  trout  populations  exist. 

Both  action  alternatives  would 
improve  road  conditions  to  meet 
BMPs.  Creek  crossings  that  could 
be  a possible  sediment  source 
would  be  improved  to  provide 
better  drainage  and,  therefore, 
not  contribute  sediment  to  the 
streams.  Two  high-water  areas 
would  be  improved,  with  culvert 
installations.  All  roads  needed 
for  hauling  would  have  adequate 
surface  drainage  and  meet  current 
BMP  standards. 

• • let  ion  • Alternative  11 

This  alternative  is  designed  to 
harvest  in  both  old-growth  stands 
and  non-old-growth  stands.  The 
selected  stands  include  old-growth 
ponderosa  pine,  western  larch/ 
Douglas-fir,  and  mixed-conifer 
covertypes . The  harvest 
treatments  would  include,  but  are 
not  limited  to,  removal  of  insect- 
infested  and  disease-infected 
trees,  which  would  be  beneficial 
to  the  remaining  and  surrounding 
stands . 

Action  Alternative  B strives  to 
move  timber  stands  toward  a more 
healthy  and  vigorous  condition, 
while  still  maintaining  the 
desired  forest  species. 
Silviculturally , Action 
Alternative  B utilizes  a variety 
of  treatment  methods,  depending  on 
the  needs  of  the  stand: 

- Seedtree  methods  would  be  used 
to  improve  the  western  larch/ 
Douglas-fir  habitat  type,  while 
broadcast  burning  and 
scarification  would  enhance  the 
regeneration  of  western  larch. 
Approximately  270  acres  would  be 
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treated  with  a regenerating 
seedtree  harvest. 

- Commercial  thinning  would  be 
utilized  on  approximately  1,355 
acres,  which  would  be  similar  to 
the  effects  of  a low-intensity 
fire  with  flare-ups.  Following 
the  treatment,  90  to  100  trees 
per  acre  would  be  retained.  The 
retained  trees  would  consist  of 
ponderosa  pine,  western  larch, 
Douglas-fir,  and  a 
representation  of  species  that 
are  shade  tolerant. 

- Individual-tree-selection  and 
sanitation  treatments  are  fairly 
similar  when  considering  the 
objectives  of  both.  The 
difference  being  that  a 
sanitation  treatment  would 
remove  more  trees  per  acre  and 
concentrate  on  insect-/disease- 
affected  dead  or  dying  trees  and 
those  that  are  at  high  risk  to 
mortality.  Action  Alternative  B 
would  treat  487  acres  with  the 
individual- tree -select ion 
treatment  and  82  acres  with  a 
sanitation  treatment.  The  goal 
of  an  individual -tree- selection 
treatment  would  be  to 
concentrate  on  the  removal  of 
shade- tolerant  trees  and/or 
insect -/disease -affected 
species . 

- Group-selection  treatments  would 
focus  on  species  that  are 
affected  by  insect  infestations 
and  disease  infections  in  a 
stand  equaling  approximately  207 
acres . Actual  treatments 
involving  tree  removal  would 
only  occur  in  .5-  to  2 -acre 
patches  within  this  stand.  The 
intent  of  the  prescription  would 
be  to  remove  dead  and  dying 
trees  that  have  been  affected  by 
insects  and  diseases. 

- Action  Alternative  B also  would 
incorporate  a shelterwood-type 
treatment  on  approximately  43 
acres.  This  treatment 
concentrates  on  the  removal  of 


shade- tolerant  species  from  the 
understory.  The  objectives  are 
to  minimize  fuel  build-up  and 
maintain  stand  health  and 
historic  covertypes . Some  of 
these  units  would  be  planted, 
others  would  be  left  for  natural 
regeneration . 

The  amount  of  acres  treated  can  be 
found  in  TABLE  II— 1 - TYPE  OF 
HARVEST  TREATMENT  AND 
CORRESPONDING  ACRES  UNDER  ACTION 
ALTERNATIVE  B. 


TABLE  II -1  - TYPE  OF  HARVEST 
TREATMENT  AND  CORRESPONDING  ACRES 
UNDER  ACTION  ALTERNATIVE  B 


HARVEST 

NUMBER  OF 

TREATMENT 

ACRES 

Seedtree 

270 

Commercial  thin 

1,355 

Individual  tree 
selection 

487 

Sanitation 

82 

Group  selection 

207 

Shelterwood 

43 

Action  Alternative  B would  harvest 
approximately  13.4  MMBF  of  timber 
over  2,444  acres;  4.0  miles  of 
permanent  or  temporary  road  would 
be  built  and  3.3  miles  of  road 
would  be  reconstructed.  All  roads 
used  for  hauling  would  be  improved 
to  meet  current  BMP  standards . 

During  the  writing  of  the  DEIS, 
DNRC  was  involved  in 
administrative  rule  development. 
Eight  sales  were  enjoined  by  a 
court  order  until  rules  were 
developed  according  to  Montana 
Administrative  Procedures  Act. 

This  particular  project  was 
developed  after  the  court  order 
was  in  place  and  prior  to  the  new 
administrative  rules  being 
adopted.  Therefore,  this  project 
was  developed  under  the  auspices 
of  the  SFLMP  and  its  Resource 
Management  Standards.  At  this 
time,  stands  that  are  classified 
as  old-growth  were  checked  to 
verify  that  they  met  the 
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FIGURE  II  - 2 - STANDS  THAT  MEET  GREEN  ET  AL  DEFINITION  FOR  OLD  GROWTH 
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area  meeting  the  criteria,  as 
presented  in  the  stand-level 
inventory  (SLI)  database.  As  part 
of  the  field  reconnaissance,  the 
stands  selected  for  treatment  were 
verified . 

Roads  and  proposed  unit  locations 
are  shown  in  FIGURE  I 1-3  - PROJECT 


definition  of  Green  et  al . , (1992) 

as  adopted  by  the  department. 

The  definition  gives  k minimum 
number  of  large  trees  per  acre  by 
habitat-type  group  for  the  stand 
to  be  classified  as  old-growth. 

See  FIGURE  II— 2 - STANDS  THAT  MEET 
GREEN  ET  AL . , DEFINITION  FOR  OLD 
GROWTH,  for  stands  in  the  project 


□ 


Old  Growth  stands 
in  Alternative  B 

Other  Old  Growth  stands 
in  the  project  area 
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FIGURE  II— 3 PROJECT  AREA  MAP  FOR  ACTION  ALTERNATIVE  B 
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AREA  MAP  FOR  ALTERNATIVE  B.  Units 
were  randomly  numbered,  primarily 
from  north  to  south,  in  the 
project  area. 

• . Iction  * J/fernatire  C 

Action  Alternative  C is  very 
similar  to  Action  Alternative  B, 
except,  primarily,  it  does  not 
harvest  in  old-growth  stands. 
Action  Alternative  C also  does  not 
harvest  in  stands  that  must  be 
accessed  through  old-growth 
stands.  The  types  of  treatments 
to  occur  in  each  stand  are  similar 
to  those  previously  described  in 
Action  Alternative  B.  The 
seedtree,  shelterwood,  commercial - 
thin,  individual-tree-selection, 
and  sanitation  harvest  treatments 
would  be  utilized.  The  amount  of 
acres  treated  can  be  found  in 
TABLE  II -2  - TYPE  OF  HARVEST 
TREATMENT  AND  CORRESPONDING  ACRES 
UNDER  ACTION  ALTERNATIVE  C. 


TABLE  II— 2 - TYPE  OF  HARVEST 
TREATMENT  AND  CORRESPONDING  ACRES 
UNDER  ACTION  ALTERNATIVE  C 


HARVEST 

TREATMENT 

NUMBER  OF 
ACRES 

Seedtree 

233 

Commercial  thin 

1,216 

Individual  tree 

337 

Sanitation 

37 

Shelterwood 

43 

Approximately  10.2  MMBF  of  timber 
would  be  harvested  over  1,866 
acres  and  an  estimated  1.8  miles 
of  permanent  or  temporary  road  and 
3.3  miles  of  road  reconstruction 
would  occur  under  Action 
Alternative  C.  All  roads  used  for 
hauling  would  be  improved  to  meet 
current  BMP  standards. 

Roads  and  proposed  unit  locations 
are  shown  in  FIGURE  II— 4 - PROJECT 
AREA  MAP  FOR  ACTION  ALTERNATIVE  C 
on  the  next  page.  The  units  are 
numbered  the  same  as  under  Action 
Alternative  B.  Some  numbers  are 
skipped  due  to  the  lack  of  old- 
growth  and  other  stands  not  being 
considered  under  this  alternative. 
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FIGUTE  II— 4 - PROJECT  AREA  MAP  FOR  ACTION  ALTERNATIVE  C 


/\/  Road  relocation 
/\y  Roads 

A / Permanent  &/or 
* Temporary  New  Roads 

1 1 Project  Area  Boundary 

Action  Alternative  C Units 
Streams 
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EXISTING  DIRECT  INDIRECT  CUMULATIVE 
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GOAT  SQUEEZER  TIMBER  SALE  PROJECT 
PROPOSED  DECISION 

This  portion  of  the  Final 
Environmental  Impact  Statement 
(FEIS)  presents  the  proposed 
decision  by  Robert  L.  Sandman, 
Manager,  Stillwater  State  Forest, 
Department  of  Natural  Resources  and 
Conservation  ( DNRC ) . 

The  scope  of  the  proposed  decision 
is  limited  to  actions  associated 
with  the  Goat  Squeezer  Timber  Sale 
Project  proposal.  The  proposed 
decision  is  site-specific  and  is 
neither  programmatic  nor  a general 
management  plan  for  Swan  River  State 
Forest . 

An  interdisciplinary  team  (ID  Team) 
has  completed  the  Draft 
Environmental  Impact  Statement 
(DEIS)  and  prepared  the  FEIS  for  the 
Goat  Squeezer  Timber  Sale  Project 
proposal.  Mr.  Sandman  proposes  the 
following  decision  after  a thorough 
review  of  the  DEIS,  project  file, 
public  correspondence,  corrections 
and  additions  made  by  DNRC  that  were 
reflected  in  this  FEIS,  Department 
policies,  and  the  State  Forest  Land 
Management  Plan  (SFLMP) . 

1.  PROPOSED  ALTERNATIVE  SELECTION: 
Action  Alternative  C 

Three  alternatives  were  developed 
and  are  presented  in  the  FEIS: 

• No-Action  Alternative  A includes 
existing  activities,  but  does  not 
include  a timber  sale. 

• Action  Alternative  B harvests 
approximately  13.4  million  board 
feet  (MMBF)  from  2,444  acres; 
constructs  4 miles  of  new  road 
consisting  of  2.3  miles  of 
permanent  road,  1.1  miles  of 
temporary  road,  and  0.6  mile  of 
permanent  road  relocation;  and 
reconstructs  3.3  miles  of 
existing  road.  Action 
Alternative  B will  earn 
approximately  $1,236,330  for  the 
school  trust.  Both  old-growth 


stands  and  non-old-growth  stands 
will  be  harvested. 

• Action  Alternative  C harvests 
approximately  10.2  MMBF  from 
1,866  acres;  constructs  1.8  miles 
of  new  road  consisting  of  1.0 
mile  of  permanent  road,  0.8  mile 
of  temporary  road,  and  0.6  mile 
of  permanent  road  relocation;  and 
reconstructs  3.3  miles  of 
existing  road.  Action 
Alternative  C will  earn 
approximately  $817,800  for  the 
school  trust.  Only  non-old- 
growth  stands  will  be  harvested. 

(Alternatives  A through  C are 
presented  in  the  FEIS  on  pages 
tl-1  through  II -10)  . 

To  varying  degrees,  each 
alternative  meets  the  project 
objectives  and  could  be  chosen. 

The  proposed  decision  is  to 
select  Action  Alternative  C with 
the  following  modifications: 

• Mitigations  and  specifications 
identified  in  the  FEIS  will  be 
implemented  as  prescribed. 

• The  10.2  MMBF  of  merchantable 
timber  will  be  presented  to  the 
State  Land  Board  in  multiple 
contracts.  Units  3 through  8, 

10,  12,  14,  23  through  25,  and 
30  through  32  with 
approximately  2 . 7 MMBF  will  be 
in  the  first  contract.  The 
remaining  Units  and  volume  will 
be  sold  in  1 or  more  subsequent 
contracts,  yet  to  be 
determined. 

I have  compared  the  modifications 
and  specifications  proposed  for 
Action  Alternative  C to  the 
analysis  presented  in  the  FEIS 
and  have  concluded  that  the 
modifications  and  specifications 
are  within  the  scope  of  the  FEIS. 

The  rationale  for  this  decision 
is  presented  in  item  4. 
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2 . RELATIONSHIP  OF  THE  OBJECTIVES  TO 

THE  PROPOSED  DECISION 

a.  If  sold  in  today's  market. 
Action  Alternative  C will 
yield  an  estimated  return  of 
$817,800  for  the  school  trust. 

b.  The  timber  sale  will 
contribute  an  estimated  10.2 
MMBF  to  DNRC's  annual  timber- 
harvest  requirements  over  a 3- 
year  period. 

c.  Action  Alternative  C promotes 
biodiversity  by  managing  for 
appropriate  stand- structure 
characteristics . 

d.  All  project  roads  and  hauls 
routes  will  meet  Best 
Management  Practices  (BMPs) . 

e.  Harvesting  and  regeneration 
methods  address  insect  and 
disease  problems. 

f.  Temporary  easements  to  access 
harvest  units  and  conduct 
project-related  activities 
will  be  obtained  from  the 
United  State  Forest  Service 
and  Plum  Creek  Timber  Company. 

3 . RELATIONSHIP  OF  THE  ISSUES  AND 

PUBLIC  COMMENT  TO  THE  PROPOSED 

DECISION 

a.  VEGETATION  ( FEIS , pages  III -2 
through  I II -11) 

Harvesting  will  result  in  a 
net  20-acre  decrease  in  the 
lodgepole  pine  covertype  and  a 
1,142 -acre  decrease  in  the 
mixed-conifer  covertype.  The 
ponderosa  pine  covertype  will 
increase  by  108  acres,  the 
western  white  pine  covertype 
by  57  acres,  and  the  western 
larch/Douglas -fir  covertype  by 
997  acres. 

Stand  age  classes  will  change 
with  net  increases  of  233 
acres  in  the  0-to-39-year-old 
stands.  Net  reductions  of  91 
acres  will  occur  in  the  40-to- 
99-year-old  stands,  52  acres 
in  the  100-to-149-year  old 


stands,  and  90  acres  in  the 
150+-year-old  stands. 

All  treatments  will  increase 
growth  rates  in  retained  trees 
and  improve  the  health  of  the 
stand. 

Using  forest  improvement  funds 
(FI)  collected  from  the 
purchaser  of  the  timber  sale, 
rust-resistant  western  white 
pine,  western  larch,  and 
ponderosa  pine  trees  will  be 
planted.  Some  harvest  units 
will  be  allowed  to  regenerate 
naturally. 

No  harvesting  will  occur  on 
acres  that  currently  meet 
DNRC's  old-growth  definition 
(DNRC  has  formally  adopted  the 
old-growth  definitions 
proposed  by  Green  et  al,  [Old 
Growth  Forest  Types  of  the 
Northern  Region , R-l  SES  4/92, 
USDA  Forest  Service,  Northern 
Region,  Missoula,  MT])  . 

Ground  disturbance  by  logging 
equipment  will  create  seedbeds 
for  noxious  weeds.  Mitigation 
measures  will  reduce  the  risk 
of  noxious  weed  establishment. 

b.  HYDROLOGY  (FEIS,  pages  III -12 
through  III -15) 

Taking  all  BMPs  and  mitigation 
measures  into  account,  the 
risk  of  sediment  delivery  to 
streams  from  harvest  units  is 
low.  Therefore,  it  is 
unlikely  that  Action 
Alternative  C will  adversely 
affect  beneficial  use  and 
water  quality. 

Direct  and  cumulative  water- 
yield  increases  will  occur, 
but  all  watersheds  impacted 
will  remain  below  conservative 
annual  water-yield  threshold 
levels . 

c.  FISHERIES  (FEIS  pages  III -16 
through  III -21) 

Fish  populations  will  not  be 
directly  affected  since 
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harvesting  activities  are 
located  well  away  from  the 
fish-bearing  streams.  Some 
fine  sediment  is  likely  to 
reach  stream  channels  as  a 
result  of  road  construction, 
reconstruction,  and 
improvement/maintenance  work. 
However,  the  application  of 
BMPs,  seeding,  and  location  of 
activities  will  likely  reduce 
the  amount  to  a level  that 
will  not  directly  affect  fish 
health. 

By  timing  the  project, 
utilizing  wider  SMZs, 
following  BMPs,  locating 
harvest  units  away  from  stream 
channels,  and  applying 
erosion- control  measures, 
harvest -related  activities 
will  not  substantially  impact 
the  cumulative  amount  of  fine 
sediment  delivered  to  stream 
channels . 

d.  WILDLIFE  ( FEIS,  pages  III -22 
through  III -29) 

Displacement  and  disturbance 
is  expected  for  wildlife 
species  in  the  area.  In  the 
long  term,  species  that  use 
the  more -open  stands  and  more- 
diverse  landscapes  will  be 
positively  affected.  Species 
that  use  late-successional 
forest  structure  will  be 
negatively  affected. 

Risks  to  gray  wolves,  fishers, 
bald  eagles,  Canada  lynx,  and 
flammulated  owls  will  be 
minor.  Adequate  hiding  cover 
and  suitable  habitat  will 
remain. 

Localized  impacts  to  pileated 
woodpeckers  may  occur  due  to 
the  removal  of  potential 
nesting  habitat. 

A minor  level  of  risk  to 
grizzly  bears  is  expected  with 
67.2  to  77.7  percent  of  the 
area  still  providing  hiding 
cover.  Road  density  in  the 


Goat  Creek,  Lion  Creek,  and 
South  Fork  Lost  Soup  grizzly 
bear  subunits  are  in 
compliance  with  the  33  percent 
open-road-density  standard. 

Harvesting  may  reduce  the 
ability  of  big  game, 
especially  white-tailed  deer, 
to  survive  severe  winters  with 
the  reduction  of  875  acres  of 
thermal  cover.  The  percent  of 
thermal  cover  is  below  the  50- 
percent  threshold  recommended 
for  white- tailed  deer.  To 
what  extent  this  will  affect 
big  game  is  not  clear. 

f.  SOILS  (FEIS,  pages  III -30 
through  III -33) 

Harvest  methods  will  impact 
approximately  10.5  percent  of 
the  harvest-unit  areas,  well 
below  the  15  percent  standard, 
causing  minimal  levels  of  soil 
erosion  and  little  risk  of 
sediment  delivery.  Of  the 
1,866  acres  harvested, 
erosion-control,  compaction, 
and  displacement  mitigation 
measures  will  lower  the  risk 
of  cumulative  effects  to  soil 
productivity. 

e.  ECONOMICS  (FEIS,  pages  III -34 
through  III -37) 

In  today's  market  conditions, 
the  selected  alternative  will 
generate  approximately 
$817,800  in  trust  revenue.  In 
addition,  the  sale  will 
produce  $535,800  in  FI 
collections.  The  revenue 
generated  by  this  project 
represents  support  for  135 
students  for  1 year  and  108 
local  jobs  for  1 year,  with 
wages  and  salaries  totaling 
$3,678,600. 

g.  RECREATION  (FEIS,  pages  III -3 8 
through  III -39) 

As  a whole,  General 
Recreational  Use  License 
revenue  not  expected  to  change 
as  a result  of  implementing 
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Action  Alternative  C. 
Recreationalists  may  be 
inconvenienced  or  temporarily 
displaced  by  project-related 
activities . 

h.  AIR  QUALITY  (FEIS,  pages  III- 
4 0 through  III -41) 

Log  hauling  and  other  project - 
related  traffic  on  dirt  roads 
will  generate  dust  during  dry 
periods . Postharvest  burning 
will  produce  smoke  emissions. 
None  of  the  impacts  to  air 
quality  are  expected  to  exceed 
standards,  requirements 
imposed  by  the  Montana  Airshed 
Group,  or  negatively  impact 
local  population  centers. 

i.  AESTHETICS  (FEIS,  pages  III -42 
through  III -45) 

Action  Alternative  C harvest 
treatments  will  alter 
foreground  and  middleground 
views.  Seedtree  and  group- 
selection  treatments  will 
appear  similar  to  the  results 
of  a moderately  severe  fire. 
The  other  treatment  types  will 
appear  similar  to  the  results 
of  a low- intensity  fire  of 
mixed  severity. 

j . IRRETRIEVABLE  AND  IRREVERSIBLE 
COMMITMENTS  (FEIS,  page  46) 

Harvesting  will  cause  live 
trees  to  be  irretrievably 
lost.  Harvested  trees  will  no 
longer  contribute  to  snag 
recruitment,  stand  structure 
and  composition,  diversity, 
aesthetics,  wildlife  habitat, 
nutrient  recycling,  and  other 
important  ecosystem  functions. 
However,  the  loss  of  trees 
from  harvesting  will  not  be 
irreversible.  Natural  and 
artificial  regeneration  will 
promote  the  establishment  of 
new  trees  that  will  ultimately 
become  equivalent  in  size  and 
ecosystem  function  as  those 
harvested. 


Areas  converted  from  timber 
production  to  permanent  roads 
will  be  irretrievably  lost 
until  such  time  as  they  are 
reclaimed. 

4 . RATIONALE  FOR  THE  PROPOSED 

DECISION 

a.  The  lands  involved  in  this 
project  are  held  by  the  State 
of  Montana  in  trust  for  the 
support  of  specific 
beneficiary  institutions. 

DNRC  is  required  by  law  to 
administer  these  trust  lands 
to  produce  the  largest  measure 
of  reasonable  and  legitimate 
return  over  the  long  run 

( Enabling  Act  of  February  22, 
1889;  1972  Montana 
Constitution,  Article  X, 
Section  11;  and,  77-1-202 
MCA)  . The  SFLMP  provides  the 
management  philosophy  and 
framework  to  evaluate  which 
alternative  would  maximize 
real  income  while  sustaining 
the  production  of  long-term 
income . 

b.  The  proposed  timber  sale 
project  contributes  to  harvest 
levels  mandated  by  State 
Statute  (Montana  Codes 
Annotated  77-5-222)  for  a 3- 
year  period. 

c.  The  Swan  Valley  Grizzly  Bear 
Conservation  Agreement 

( SVGBCA)  outlays  scheduling  in 
the  nondenning  period  for 
designated  subunits.  Action 
Alternative  C does  the  best 
job  of  fully  complying  with 
the  SVGBCA,  meeting  annual 
harvest  obligations,  and 
analyzing  cumulative  impacts 
for  all  of  the  management 
harvests  that  will  occur  while 
this  subunit  is  open  for 
nondenning  activities. 

d.  DNRC  is  in  the  final  stages  of 
receiving  relief  from  an 
injunction  to  harvest  old- 
growth  stands  that  were 
included  in  timber  sales 
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developed  under  DNRC's  1998 
Biodiversity  Guidelines. 
Although  this  may  be  viewed  by 
some  as  justification  to 
pursue  Action  Alternative  B,  I 
do  not  think  that  new 
legislation,  nor  DNRC's 
attempt  at  rulemaking,  have 
reduced  the  legal  uncertainty 
surrounding  old  growth  on 
State  lands  in  the  foreseeable 
future . I would  not  expect 
real  resolution  to  the  old- 
growth  issues  in  time  for 
implementation  of  this 
project . 

e.  Swan  River  State  Forest  is 
about  to  complete  an 
Environmental  Assessment  that 
addresses  a salvage  operation 
of  primarily  blown-down  timber 
from  areas  classified  as  old 
growth.  State  statutes 
concerning  salvage  operations 

( 77-5-207  MCA ) provide  clearer 
direction  concerning  harvests 
within  old-growth  stands  than 
for  proposed  management 
harvests.  Given  that  Swan 
River  State  Forest  is 
proposing  to  enter  old-growth 
stands  in  the  vicinity  for 
salvage,  it  will  be  prudent  to 
delay  management  harvests 
within  old  growth  in  this  area 
until  a future  date. 

f.  Since  Action  alternative  C 
meets  target  harvest 
obligations,  it  is  prudent  to 
delay  the  harvesting  within 
old-growth  stands  to  another 
entry  period  with,  hopefully, 
better  market  conditions. 

g.  Alternative  C retains  more  big 
game  thermal  cover  than  Action 
Alternative  B. 

h.  Comments  received  on  the  DEIS 
that  recommended  ah 
alternative  were  primarily 
split  between  Action 
Alternatives  B and  C. 

Although  Action  Alternative  B 
addresses  needed  management 


actions  within  more  timber 
stands  than  Action  Alternative 
C,  the  political,  social,  and 
legal  uncertainty  surrounding 
those  actions  within  old- 
growth  stands  significantly 
increases  the  likelihood  that 
Action  Alternative  C will  be 
successfully  implemented. 

Summary 

Overall,  Action  Alternative  C best 
complies  with  the  Agency's  legal 
requirements  and  the  content  of  the 
SFLMP;  harvests  timber  in  a manner 
that  moves  Swan  River  State  Forest 
toward  appropriate  conditions  while 
balancing  the  recovery  of  value  with 
the  limiting  of  high-risk  effects  to 
other  valuable  resources;  and  treats 
a number  of  timber  stands  while 
avoiding  the  uncertainty  surrounding 
the  harvesting  of  old  growth. 
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INTRODUCTION 

Chapter  III  is  a summary  of  resource 
conditions  as  they  relate  to  the 
proposed  Goat  Squeezer  Timber  Sale 
Project.  The  current,  or  existing, 
condition  can  be  viewed  as  a 
baseline  to  compare  changes 
resulting  from  the  selection  of  any 
alternative.  How  each  alternative 
may  affect  the  environment  is  also 
described.  For  more  complete 
assessments  and  analyses  related  to 
the  resources  for  both  scientific 
and  judicial  review,  refer  to  the 
appropriate  appendices  of  this  EIS. 


PROJECT  AREA  DESCRIPTION 

The  Goat  Squeezer  Timber  Sale 
project  area  is  located  primarily  in 
the  east  to  southeast  portion  of 
Swan  River  State  Forest . 

• The  project  area  encompasses 
approximately  10,676  acres  in  19 
sections  and  is  primarily  located 
in  the  Goat  and  Squeezer  creek 
drainages.  Both  creeks  flow  into 
Swan  River,,  which  empties  into 
Swan  Lake  12  miles  to  the  north. 

• The  topography  is  composed  of 
moderately  steep  valley  slopes  of 
20  to  60  percent  at  elevations  of 
3,300  to  6,000  feet.  Aspects  are 
north,  west,  and  south. 

• The  project  area  is  accessed  from 
Highway  83  via  Goat  Creek,  Old 
Squeezer  Loop,  or  Center  Loop 
roads . 

• Adjacent  landowners  include 
private  residences,  industrial  and 
nonindustrial  timberlands,  and 
USFS  lands. 
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INTRODUCTION 

The  vegetation  section  addresses  the 
potential  effects  of  the  proposed 
alternatives  related  to  the 
following  issues: 

- timber  covertypes,  distribution  of 
age  classes,  and  forest  canopy 
coverage; 

- insect,  disease,  and  wildfire 
effects; 

- old  growth; 

- sensitive  plants;  and 

- noxious  weeds . 

The  3 geographic  scales  included  in 
the  vegetation  analysis: 

- Upper  Flathead  Valley, 

- Swan  River  State  Forest  management 
block,  and 

- Goat  Squeezer  project  level. 

EXISTING  VEGETATION 

The  existing  vegetative  types  on 
Swan  River  State  Forest  and  within 
the  project  area  are  a result  of 
various  site  factors,  fire  regimes, 
and  past  management  practices. 

Forested  stands  within  the  project 
area  were  categorized  using  Fischer 
and  Bradley's  fire  groups.  Forest 
habitat  types  were  assigned  to  10 
fire  groups  based  on  the  response  of 
the  tree  species  to  fire  and  the 
roles  these  tree  species  take  during 
successional  stages  ( Fischer  and 
Bradley) . Within  the  Goat  Squeezer 
Timber  Sale  Project  area,  75  percent 
of  the  timber  stands  are  in  the 
moderately  cool  and  moist  habitat - 
type  groups,  which  mainly  include 
the  Engelmann  spruce,  grand  fir,  and 
western  red  cedar  habitat  types . 

The  moderately  warm  and  dry  habitat- 
type  groups,  which  includes  the 
Douglas-fir  habitat  types,  make  up 
17  percent  of  the  timber  stands. 

The  cool  and  moist  habitat  type- 
group  consists  of  the  subalpine  fir 
habitat  type  and  includes  5 percent 
of  the  timber  stands.  The  remaining 
3 percent  includes  the  wet 
(Engelmann  spruce) , moderately  cool 


and  dry  (grand  fir) , and  cool  and 
moderately  dry  (subalpine  fir) 
habitat  type  groups. 

Timber  has  been  harvested  in  the 
project  area  since  the  1950s.  Most 
stands  were  harvested  with  a 
clearcut  or  seedtree  prescription. 
These  stands  have  regenerated  to  a 
variety  of  species,  including 
western  larch,  Douglas-fir,  western 
red  cedar,  western  white  pine,  and 
grand  fir. 

DNRC  has  identified  desired  future 
conditions  by  using  historic  data 
and  found  that  the  mixed- conifer  and 
lodgepole  pine  covertypes  are 
currently  overrepresented,  while  the 
western  larch/Douglas -f ir,  ponderosa 
pine,  and  western  white  pine 
covertypes  are  underrepresented. 
Inventory  data  from  Losensky' s 
"Historical  Vegetation  of 
Montana"  (1997)  was  used  to  provide 
an  estimate  of  age-class 
distribution  by  covertype  for 
Montana's  forests.  The  current 
distribution  of  age  class  by 
covertype  is  much  different  than  the 
distributions  of  pre-European 
settlement.  Swan  River  State  Forest 
is  low  in  stands  of  the  seedling/ 
sapling  age  class  (19.4  percent,  or 
7,777  acres)  and  high  in  stands  that 
are  in  the  100-to-149-year  and  150- 
year-  and-older  age  class  (60 
percent,  or  24,100  acres).  Desired 
future  conditions  are  22  percent,  or 
8,837  acres,  in  stands  of  the 
seedling/sapling  age  class  and  51 
percent,  or  20,486  acres,  in  the 
mature-and-older  age  class. 

Armillaria  root  disease  is 
widespread  and  is  causing  reduced 
growth  and  tree  mortality  within  the 
project  area.  Armillaria  root 
disease  causes  widespread  damage  in 
some  stands,  while  in  other  stands 
the  disease  is  more  centralized. 

The  Douglas-fir  bark  beetle,  active 
across  Swan  River  State  Forest,  is 
attacking  larger,  older  Douglas-fir. 
Beetle  activity  is  often  closely 
associated  with  areas  already 
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affected  by  Armillaria  root  disease. 
White  pine  blister  rust  has  reduced 
the  amount  of  western  white  pine  in 
stands  across  the  project  area  to 
the  point  where  it  can  be  considered 
only  a minor  species.  The  hazards 
and  risks  associated  with  wildfires 
are  at  near-natural  levels  in  some 
stands,  while  others  are  above 
natural  levels.  Some  stands  have 
moderate  to  high  accumulations  of 
downed  woody  debris  and  ladder 
fuels . 

The  current  SLI  indicates  that 
approximately  33.7  percent  of  Swan 
River  State  Forest  is  considered  old 
growth.  All  covertypes  exceed 
historic  amounts  in  acres  of  old 
growth,  with  the  exception  of  the 
western  larch/Douglas-f ir  cover 
type.  Many  western  larch/Douglas  - 
fir  stands  have  progressed  through 
natural  succession  to  mixed-conifer 
stands  by  the  establishment  of 
shade-tolerant  species.  DNRC  has 
developed  an  index  of  "old 
growthedness"  where  attribute  levels 
for  old-growth  stands  can  be 
assessed  using  the  SLI.  The 
attribute  levels  that  are  rated 
include : 

- canopy  cover, 

- volume  per  acre, 

- decadence, 

- stand  structure, 

- snags  per  acre, 

- coarse  woody  debris,  and 

- large  live  trees  per  acre. 

Of  the  12,626  acres  of  old  growth  on 
Swan  River  State  Forest,  94  acres 
have  low  old-growth  attributes, 

3,996  acres  have  medium  attributes, 
and  8,536  acres  have  high 
attributes.  The  old-growth  timber 
stands  that  are  proposed  for 
harvesting  in  Action  Alternative  B 
include  248  acres  of  high  old-growth 
attributes,  145  acres  of  medium  old- 
growth  attributes,  and  25  acres  of 
low  old-growth  attributes. 

Numerous  sensitive  plants  have  been 
identified  on  Swan  River  State 


Forest.  Within  the  Goat  Squeezer 
Timber  Sale  Project  area,  4 plant 
species  and  9 occurrences  were  found 
(2  species  were  found  in  wet 
meadows,  1 inhabits  a riparian  area, 
and  1 inhabits  a pond) . 

PREDICTED  EFFECTS  OF  ALTERNATIVES 

> Covertypes 

DIRECT  EFFECTS 

• Direct  Effect#  <f JVo-*  Iction  Alternative  A 
on  Covertypes 

The  long-term  effects  would  be 
continued  aging  of  the 
overstory,  which  would 
eventually  be  replaced  by  a 
shade- tolerant  covertype. 

The  mixed-conifer,  subalpine 
fir,  and  lodgepole  pine 
covertypes  would  continue  to  be 
overrepresented  on  Swan  River 
State  Forest . The  western 
larch/Douglas -f ir,  western  white 
pine,  and  ponderosa  pine 
covertypes  would  continue  to  be 
underrepresented . 

• Direct  Effects  of  Action  Alternatives  It 
and  C on  Covertypes 

Using  various  treatments,  the 
covertypes  in  several  stands 
would  change  from  the  current 
covertype  to  one  that  is 
representative  of  a desired 
future  condition.  Changes  in 
covertypes  are  shown  in  TABLE 
III-l  - CHANGES  IN  COVERTYPES 
UNDER  ACTION  ALTERNATIVES  B AND 
C. 

INDIRECT  EFFECTS 

• Indirect  Effects  of  JVo-Action  Alternative 
A on  Covertypes 

As  stands  develop  over  time, 
natural  forest  succession  and 
lack  of  wildfire  influence  would 
reduce  the  variability  of 
covertypes  on  the  landscape. 
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TABLE  III-l  - CHANGES  IN  COVERTYPES  UNDER  ACTION  ALTERNATIVES  B AND  C 


CURRENT 

COVERTYPE 

AFFECTED  ACRES 
UNDER  ACTION 
ALTERNATIVE  B 

AFFECTED  ACRES 
UNDER  ACTION 
ALTERNATIVE  C 

POSTHARVEST 

COVERTYPE 

Douglas- fir 

34 

0 

Ponderosa  pine 

Lodgepole  pine 

12 

12 

Western  white  pine 

Lodgepole  pine 

8 

8 

Western  larch/ 
Douglas -fir 

Mixed  conifer 

45 

45 

Western  white  pine 

Mixed  conifer 

56 

32 

Ponderosa  pine 

Mixed  conifer 

11 

0 

Douglas-f ir 

Mixed  conifer 

1,097 

1,058 

Western  larch/ 
Douglas-f ir 

Ponderosa  pine 

19 

0 

Western  white  pine 

Western  larch/ 
Douglas- fir 

14 

0 

Western  white  pine 

Western  larch/ 
Douglas -fir 

112 

76 

Ponderosa  pine 

Totals 

1,408 

1,231 

• Indirect  Effect*  of  Action  Alternative * B 
and  Con  Cover  type * 

The  mixed-conifer  covertype 
would  develop  at  a reduced  rate 
due  to  the  removal  of  shade- 
tolerant  trees. 

CUMULATIVE  EFFECTS 

• Cumulative  Effect*  of  JVo-Action 
Alternative  A on  Covertype * 

The  cumulative  effects  would  be 
the  same  as  the  cumulative  acres 
assessed  with  the  Small 
Squeezer,  Small  Squeezer  II,  and 
South  Wood  timber  sales. 

• Cumulative  Effects  of  Action  Alternative 
B on  Covertype* 

Small  Squeezer,  Small  Squeezer 
II,  and  South  Wood  timber  sales 
increased  the  amount  of  western 
larch/Douglas -fir  covertypes  on 
Swan  River  State  Fofest.  With 
the  addition  of  this  project, 
the  cumulative  changes  to 
covertypes  on  Swan  River  State 
Forest  would  be  as  follows: 

- Mixed-conifer  covertype 
reduced  by  1,208  acres 


- western  larch/Douglas -f ir 
covertype  increased  by  978 

- ponderosa  pine  covertype 
increased  by  127  acres 

- western  white  pine  covertype 
increased  by  90  acres 

- lodgepole  pine  covertype 
decreased  by  20  acres 

• Cumulative  Effect*  of  Action  Alternative  C 
on  Covertype * 

Small  Squeezer,  Small  Squeezer 
II,  and  South  Wood  timber  sales 
increased  the  amount  of  western 
larch/Douglas- fir  covertypes  on 
Swan  River  State  Forest.  With 
the  addition  of  this  project, 
the  cumulative  changes  to 
covertypes  on  Swan  River  State 
Forest  would  be : 

- mixed-conifer  covertype 
reduced  by  1,142  acres 

- western  larch/Douglas-f ir 
covertype  increased  by  997 
acres 

- ponderosa  pine  covertype 
increased  by  108  acres 

- Western  white  pine  covertype 
increased  by  57  acres 
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- lodgepole  pine  covertype 
decreased  by  20  acres 

> Age  Classes 

DIRECT  EFFECTS 

• Direct  iff'ectx  of JVo-vlction  Alternative  A 
on  Age  C la-tot 

No  change  would  be  expected. 

• Direct  Effects  qf  Action  Alternative  B on 
Age  Classes 

Approximately  128  acres  would  be 
converted  from  the  150-year-plus 
age  class  to  the  0-to-39-year 
age  class;  90  acres  would  change 
from  the  40-to-99-year  age  class 
to  the  0-to-39-year  age  class; 
and  52  acres  would  change  from 
the  100-to-149-year  age  class  to 
the  0-to-39-year  age  class. 

• Direct  /Effects  qf  Action  Alternative  C on 
Age  Classes 

Approximately  90  acres  would  be 
converted  from  the  150-year-plus 
to  the  0-to-39-year  age  class; 

91  acres  would  change  from  the 
40-to-99-year  age  class  to  the 
0- to- 3 9 -year  age  class;  and  52 
acres  would  change  from  the  100- 
to-149-year  age  class  to  the  0- 
to-39-year  age  class. 

INDIRECT  EFFECTS 

• Indirect  Effects  of  JVo-Action  Alternative 
A on  Age  Classes 

Stands  in  all  age  classes  would 
continue  to  grow  older.  Stands 
in  the  150-year-plus  age  class 
would  increase  in  the  absence  of 
wildfires  and  management. 

Long-term  effects  in  age  class 
would  show  decreases  as  stands 
age,  mortality  increases,  and 
the  understory  becomes  the 
dominant  stand. 

• Indirect  Effects  of  Action  Alternative  B 
and  Con  Age  Classes 

Regeneration  treatments  would 
reduce  the  age  class  of  some 
stands . The  amount  of  acres 


affected  would  be  270  for  Action 
Alternative  B and  233  acres  for 
Action  Alternative  C.  New 
stands  would  develop  on  these 
acres  from  natural  regeneration 
and/or  planting. 

CUMULATIVE  EFFECTS 

• Cumulative  Effects  of  JVo-Action 
Alternative  A on  Age  Classes 

The  cumulative  effects  would  be 
the  same  as  the  cumulative  acres 
assessed  with  Small  Squeezer, 
Small  Squeezer  II,  and  South 
Wood  timber  sales. 

• Cumulative  Effects  of  Action  Alternative 
B on  Age  Classes 

Small  Squeezer,  Small  Squeezer 
II,  and  South  Wood  timber  sales 
have  changed  the  percent  of 
acres  in  the  various  age 
classes.  With  the  addition  of 
Action  Alternative  B,  the 
cumulative  changes  to  age 
classes  on  Swan  River  State 
Forest  would  be : 

- The  0- to- 3 9 -year  age  class 
would  increase  from  20.2 
percent  to  21.2  percent. 

- The  40-to-99-year  age  class 
would  decrease  from  17.3 
percent  to  16.9  percent. 

- The  100-to-149-year  age  class 
would  decrease  from  17.6 
percent  to  17.3  percent. 

- The  150-year-plus  age  class 
would  decrease  from  44.9 
percent  to  44.6  percent. 

• Cumulative  Effects  of  Action  Alternative  C 
on  Age  Classes 

Small  Squeezer,  Small  Squeezer 
II,  and  South  Wood  timber  sales 
have  changed  the  percent  of 
acres  in  the  various  age 
classes.  With  the  addition  of 
Action  Alternative  C,  the 
cumulative  changes  to  age 
classes  on  Swan  River  State 
Forest  would  be : 
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- The  0-to-39-year  age  class 
would  increase  from  20.2 
percent  to  21.1  percent. 

- The  40-to-99-year  age  class 
would  decrease  from  17.3 
percent  to  16.9  percent. 

- The  100 -to- 14 9 -year  age  class 
would  decrease  from  17 . 6 
percent  to  17.3  percent. 

- The  150-year-plus  age  class 
would  decrease  from  44 . 9 
percent  to  44.7  percent. 

> Canopy  Coverage 

DIRECT  EFFECTS 

• Direct  Effect*  of J\o~.  I cti on  Alternative  A 
on  Canopy  Coverage 

No  change  would  be  expected. 

The  stands  proposed  for 
harvesting  would  stay  at  the 
current  amount  of  canopy 
coverage.  Natural  disturbances 
would  change  coverage  over  time. 

• Direct  Effects  qf Action  Alternatives  It 
and  Con  Canopy  Coverage 

The  percentage  of  canopy 
coverage  would  be  reduced  in 
harvested  stands  to  the 
following  levels: 

- In  seedtree  harvests,  the 
residual  coverage  would  be  5 
to  20  percent  on  270  acres  in 
Action  Alternative  B and  233 
acres  in  Action  Alternative  C. 

- In  shelterwood  harvests,  the 
residual  coverage  would  be  50 
to  60  percent  on  43  acres  in 
Action  Alternatives  B and  C. 

- In  commercial  thinning 
harvests,  the  residual 
coverage  would  be  25  to  55 
percent  on  1,355  acres  in 
Action  Alternative^  and  1,216 
acres  in  Action  Alternative  C. 

- In  group  selection  harvests, 
the  residual  coverage  would  be 
5 to  10  percent  in  the  groups 
selected,  estimated  to  cover 


50  percent  of  the  acres  on  207 
acres  in  Action  Alternative  B 
and  0 acres  in  Action 
Alternative  C. 

- In  sanitation  harvests,  the 
residual  coverage  would  be  25 
to  50  percent  on  82  acres  in 
Action  Alternative  B and  37 
acres  in  Action  Alternative  C. 

INDIRECT  EFFECTS 

• Indirect  Effects  qf  J\fo-Action  Alternative 
Aon  Canopy  Coverage 

No  indirect  effects  are 
expected. 

• Indirect  Effects  of  Action  Alternatives  It 
and  Con  Canopy  Coverage 

Canopy  cover  would  increase  in 
areas  of  seedtree,  shelterwood, 
and  group- selection  harvests  as 
regeneration  replaces  the  cut 
trees  in  10  to  15  years. 

In  individual  tree  selection, 
commercial  thin,  and  sanitation 
harvest  areas,  residual  canopy 
cover  would  increase  at  10  to  15 
percent  over  10  years. 

> Insects  and  Diseases 

DIRECT  EFFECTS 

• Direct  Effects  of  JVo-*Iction  Alternative  A 
to  Insects  and  Diseases 

The  infestation  of  the  Douglas- 
fir  beetle  would  continue  and 
increase  due  to  brood  habitat 
and  continued  food  sources. 

• Direct  Effects  of  Action  Alternatives  II 
and  C on  Insects  and  Diseases 

In  harvest  units,  some  older, 
large-diameter,  insect-infested 
and  disease- infected  trees  would 
be  harvested  to  remove  Douglas - 
fir  bark  beetles  from  the 
forest . Their  removal  may 
reduce  successful  attacks  on 
green  trees  due  to  their  higher 
vigor.  Species  that  are 
susceptible  to  Armillaria  root 
disease,  such  as  Douglas-fir, 
would  be  removed  and  tolerant 
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species,  such  as  western  larch, 
would  remain. 

INDIRECT  EFFECTS 

• Indirect  Effect*  of 'JVo-Action  Alternative 
A on  Insect*  and  Disease* 

Insect  and  disease  problems 
would  continue  to  increase  as 
stands  age . 

• Indirect  Effects  of  Action  Alternatives  B 
and  C on  Insects  and  Diseases 

The  remaining  trees  would  be 
less  susceptible  to  the  effects 
of  drought  and  attack  by  bark 
beetles.  Damage  from  Armillaria 
root  disease  would  be  reduced 
due  to  the  selective  removal  of 
tree  species,  such  as  Douglas- 
fir,  grand  fir,  and  subalpine 
fir,  that  are  much  less 
resistant  to  Armillaria  root 
disease  than  species  such  as 
western  larch. 

CUMULATIVE  EFFECTS 

• Cumulative  Effects  of  JVo-Action 
Alternative  A on  Insects  and  Diseases 

Insect  infestations  and  disease 
infections  may  increase  over  the 
long  term  as  stands  age  and  tree 
vigor  decreases. 

• Cumulative  Effects  Common  to  Action 
Alternatives  B and  Con  Insects  and 
Diseases 

Insects  and  diseases  would 
affect  fewer  trees  across  Swan 
River  State  Forest  due  to 
harvesting  and  salvaging  actions 
of  this  and  other  Swan  River 
State  Forest  projects. 

> Eire 

DIRECT  EFFECTS 

• Direct  Effects  of  JVo-Action  Alternative  A 
on  Fire 

No  changes  would  be  expected. 


• Direct  Effects  qf Action  Alternatives  B 
and  Con  lire 

Slash  may  be  a fire  hazard  in 
the  short  term.  Some  units  will 
have  slash  piled  at  the  landing, 
while  other  units,  such  as 
individual-tree-selection  units, 
will  have  slash  or  piles 
distributed  throughout  the 
units.  Seedtree  units  would  be 
broadcast  burned  where  feasible. 

INDIRECT  EFFECTS 

• Indirect  Effects  qf JVo-Action  Alternative 
A on  Fire 

The  fire  hazard  may  slowly 
progress  to  a higher  fire  hazard 
for  stand- replacement  fires. 

• Indirect  Effects  of  Action  Alternatives  B 
and  C on  Fire 

The  fire  hazard  would  be  very 
low  following  slash  treatments 
on  acres  treated  with  seedtree 
prescriptions,  and  would  be 
reduced  within  other  units. 
Mortality  risk  from  low-  to 
moderate-intensity  fires  would 
be  reduced  due  to  removal  of 
fire- susceptible  tree  species. 

CUMULATIVE  EFFECTS 

• Cumulative  Effects  of  JVo-Action 
Alternative  A on  Eire 

Fire  hazards  may  increase  over 
the  long  term. 

• Cumulative  Effects  of  Action  Alternatives 
B and  C on  Fire 

The  potential  for  a large-scale 
stand- replacement  fire  would  be 
reduced  across  stands  where  fuel 
loading  has  been  reduced. 

> Old  Growth 

DIRECT  EFFECTS 

• Direct  Effects  of  JVo-Action  Alternative  A 
on  Old  Growth 

Existing  old  growth  would 
continue  to  age  and  become  more 
decadent.  Several  stands  may  no 
longer  be  old  growth  if  Douglas - 
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fir  bark  beetles  kill  a 
sufficient  number  of  large  live 
trees . 

• Direct  /effects  of »lction  Alternative  Ii  on 
Old  Growth 

Harvesting  would  occur  on 
approximately  418  acres  of  old- 
growth  stands.  The  historic 
range  of  old  growth  in  the  Swan 
Valley  is  from  29  to  52  percent. 
The  current  percent  of  old 
growth  for  Swan  River  State 
Forest  is  34  percent.  Stands 
would  be  treated  with  commercial 
thinning,  sanitation,  group- 
selection,  and  individual- tree - 
selection  methods.  The 
attributes  of  the  old-growth 
stands  would  be  affected  in 
minor  amounts.  The  number  of 
large  live  trees  needed  to  meet 
the  Green  et  al  definition  would 
be  retained  in  the  stand.  Trees 
that  are  dead  or  dying  from 
Douglas-fir  bark  beetles  would 
be  harvested  from  these  stands. 

• Direct  Effects  of  Action  . Alternative  C on 
Old  Growth 

Existing  old  growth  would 
continue  to  age  and  become  more 
decadent . Several  stands  may  no 
longer  be  old  growth  if  Douglas- 
fir  bark  beetles  kill  a 
sufficient  number  of  large  live 
trees.  Under  this  alternative 
no  dead  or  dying  Douglas-fir, 
due  to  Douglas-fir  bark  beetle 
attacks,  would  be  harvested. 

INDIRECT  EFFECTS 

• Indirect  Effect*  of  JXo-*  Action  Alternative 
A on  Old  Growth 

As  trees  age,  the  amount  of  old- 
growth  acres  would  initially 
increase,  but  eventually  may  no 
longer  meet  the  old-growth 
definition  due  to  the  mortality 
of  large  live  trees  on  Swan 
River  State  Forest. 


• Indirect  Effects  of  Action  Alternative  Ii  on 
Old  Growth 

Harvesting  in  these  stands  would 
reduce  competition  for  water  and 
nutrients.  In  turn,  this  would 
improve  the  health  and  diameter 
growth  of  the  remaining  trees. 

• Indirect  Effects  of  Action  Alternative  Con 
Old  Growth 

As  trees  age,  the  amount  of  old- 
growth  acres  would  initially 
increase,  but  eventually  may  no 
longer  meet  the  old-growth 
definition  due  to  the  mortality 
of  large  live  trees  on  Swan 
River  State  Forest. 

CUMULATIVE  EFFECTS 

• Cumulative  Effects  of  JXo-*Action 
Alternative  A on  Old  Growth 

Not  applicable. 

• Cumulative  Effects  of  Action  Alternative 
Ii  on  Old  Groivth 

Limited  harvesting  occurred  in 
old- growth  stands  during  the 
High  Blow  02  Salvage  Permit. 

The  Big  Blowdown  Salvage  is 
proposing  to  do  some  salvaging 
in  old  growth.  Small  Squeezer, 
Small  Squeezer  II,  and  South 
Wood  timber  sales  did  not 
harvest  in  old-growth  stands . 
Old-growth  stands  proposed  in 
this  project  would  have  affects 
to  old-growth  attributes  in 
volume-per-acre  reduction, 
removal  of  decadence,  and 
decreased  canopy  coverage . 

• Cumulative  Effects  of  Action  Alternative  C 
on  Old  Growth 

No  harvesting  of  old  growth 
would  occur  under  this 
alternative . 
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> Fragmentation 

DIRECT  EFFECTS 

• Direct  Iffects  qf .Vo-.  Iction  Jlltemative  ./ 
on  Fragmentation 

The  current  fragmentation  of  the 
land  would  remain  as  it  is  seen 
today.  Changes  may  occur  by 
disturbances  (fire,  future 
logging)  that  would  affect  the 
fragmentation  on  Swan  River 
State  Forest. 

• Direct  Effects  Common  to  Jlction 

. Alternatives  B and  Con  Fragmentation 

Generally,  patch  sizes  would  not 
change  since  the  proposed 
harvest  units  follow  existing 
stand  boundaries.  The  proposed 
seedtree  harvesting  would  create 
new,  younger-aged  patches.  The 
proposed  group- selection  unit 
would  have  small  openings  in  the 
stand  that  would  appear  as 
natural  breaks.  Generally,  the 
proposed  commercial-thin, 
sanitation,  individual- tree 
selection,  and  shelterwood 
treatments  would  not  change  the 
patch  size  or  shape. 

INDIRECT  EFFECTS 

• Indirect  Effects  of JVo-wIction  Jlltemative 
Jl  on  Fragmentation 

No  indirect  effects  on 
fragmentation  would  be  expected. 

• Indirect  Effects  Common  to  f iction 
Jllternatives  B and  C on  Fragmentation 

The  seedtree  harvest  units  that 
are  located  next  to  postharvest 
units  and  other  proposed  harvest 
units  may  result  in  bigger 
patches  of  the  younger  age 
class.  In  some  areas,  the  same 
type  of  treatment  across  several 
stands  would  tend  to  reduce  the 
differences  between  stands  and 
increase  the  patch  size.  The 
majority  of  the  stands  that 
share  boundaries  have  different 
types  of  treatments,  which  would 
reduce  patch  sizes. 


CUMULATIVE  EFFECTS 

• Cumulative  Effects  tfJXo-Jlction 
Jlltemative  »/  on  Fragmentation 

No  cumulative  effects  on 
fragmentation  would  be  expected. 

• Cumulative  Effects  Common  to  Jlction 

• Ilferna fives  B and  Con  Fragmentation 

When  this  project  is  combined 
with  the  acres  in  Small 
Squeezer,  Small  Squeezer  II,  and 
South  Wood  timber  sales,  there 
is  an  increase  in  younger  age- 
class  patches . The  units  that 
are  thinned  would  not  be  as 
dense,  but  would  also  not 
contribute  to  fragmentation  in 
or  between  timber  stands. 

> Sensitive  plants 

DIRECT  EFFECTS 

• Direct  Effects  qf JXo-Jlction  Jlltemative  JI 
to  Sensitive  Plants 

Annual  seasonal  climatic 
variations  and  events  (drought, 
flooding,  etc.)  could  alter 
water  levels  leading  to 
increases  or  decreases  in  plant 
populations.  No  significant 
effects  to  sensitive  plants  are 
expected. 

• Direct  Effects  of  Jlction  Jllternati ves  B 
and  C to  Sensitive  Plants 

No  direct  effects  from 
harvesting  operations  are 
expected. 

INDIRECT  EFFECTS 

• Indirect  Effects  of  JVo-Jlclion  Jlltemative 
Jl  to  Sensitive  Plants 

Not  applicable. 

• Indirect  Effects  of  Jlction  Jlltematives  B 
and  C to  Sensitive  Plants 

No  indirect  effects  are  expected 
to  the  population  levels  of 
sensitive  plants. 
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CUMULATIVE  EFFECTS 

• Cumulative  Effects  of JVo-Action 
Alternative  A to  Sensitive  Plants 

No  measurable  effects  are 
anticipated  from  this  project  or 
those  on  adjacent  lands. 

• Cumulative  Effects  of  Action  Alternatives 
It  and  C to  Sensitive  Plants 

No  effects  to  the  population 
levels  of  sensitive  plants  are 
expected,  since  no  changes  in 
water  yield  or  surface-water 
levels  are  anticipated  from  this 
proposed  action  or  activities  on 
ad j acent  1 ands . 

> Noxious  Weeds 

DIRECT  EFFECTS 

• Direct  Effects  qf JVo-Action  Alternative  A 
on  JVoarious  W'eeds 

The  noxious  weed  populations 
will  continue  to  spread  along 
road  edges  and  disturbed  sites 
and  may  increase.  DNRC  will 
prioritize  efforts  to  control 
noxious  weeds  with  available 
funds.  Logging  activities  on 
adjacent  ownerships  and 
recreational  use  would  continue 
to  introduce  weed  seeds . 

• Direct  Effects  Common  to  Action 
Alternatives  B and  Con  JVoarious  W'eefls 

Logging  disturbance  would 
provide  opportunity  for  an 
increased  establishment  of 
noxious  weeds;  log  hauling  and 
equipment  use  would  introduce 
noxious  weed  seed  from  other 
sites.  The  construction  of  new 
roads  would  disturb  soils  and 
provide  an  environment  for 
noxious  weed  establishment. 
Noxious  weeds  may  increase  in 
the  short  term.  DNRC  would 
promote  prompt  revegetation  and 
monitor  the  project  areas  for 
noxious  weeds . DNRC  would 
prioritize  control  measures  to 
treat  any  new  noxious  weed 
infestations  and  reduce  existing 
noxious  weeds . 


INDIRECT  EFFECTS 

• Indirect  Effects  of  JVo-»lction  Alternative 
A on  JVoarious  W'eeds 

The  noxious  weed  populations 
would  continue  as  they  exist. 

Log  hauling  and  logging  on 
adjacent  ownerships  and 
recreational  use  would  continue 
to  introduce  noxious  weed  seeds. 

• Indirect  Effects  Common  to  Action 
Alternatives  B and  Con  JVoarious  W 'eeds 

Currently,  noxious  weeds  are 
well  established  along  roads  and 
are  beginning  to  establish  in 
areas  away  from  roads  due  to 
past  harvesting  disturbances  and 
the  presence  of  roads.  The 
spread  of  noxious  weeds  would  be 
reduced  by  mitigation  measures 
that  include  grass  seeding, 
equipment  washing,  and  spot 
herbicide  spraying.  The  action 
alternatives  would  manage 
noxious  weeds  and  control  any 
new  infestations. 

CUMULATIVE  EFFECTS 

• Cumulative  Effects  of  JVo-Action 
Alternative  A on  JVoarious  W'eeds 

The  spread  of  noxious  weeds 
across  all  land  ownerships  would 
continue.  The  opportunity  for 
noxious  weed  establishment  would 
be  available  with  ongoing 
forest -management  activities  on 
adjacent  lands.  With  limited 
funding,  noxious  weeds  could 
increase  over  time. 

• Cumulative  Effects  Common  to  Action 
Alternatives  B and  Con  JVoarious  W'eeds 

Both  action  alternatives, 
together  with  other  logging  on 
Swan  River  State  Forest, 
recreational  driving  on  forest 
roads,  and  logging  and  forest 
management  on  other  ownerships, 
would  provide  disturbed  soil  for 
seedbeds  for  noxious  weed  seeds 
carried  onto  the  project  area  by 
vehicles.  Over  the  long  term, 
shade  and  competitive  vegetation 
should  reduce  noxious  weed  vigor 
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and  density,  coupled  with 
treatments,  to  reduce  noxious 
weeds  and  prevent  the 
establishment  of  new  invader 
species . 


Commercial  thin 


Western  larch  shelterwood  with 
regeneration  in  the  opening 


Western  larch  stand  after 
slash  treatment 
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INTRODUCTION 

During  the  initial  scoping  and 
subsequent  newsletter  comments,  the 
following  issues  were  expressed 
regarding  the  effects  of  the 
proposed  timber  harvesting.  This 
analysis  is  designed  to  disclose  the 
existing  condition  of  the  hydrologic 
resources  and  display  the 
anticipated  effects  that  may  result 
from  each  alternative  of  this 
proposal . 

- Minimum  buffer  zones,  as  required 
by  the  SMZ  law,  may  be  inadequate 
to  protect  streams  from  increased 
sediment  introduction. 

- Timber  removal  activities  within 
the  SMZ  may  alter  fisheries 
habitat  by  reducing  pool 
formation.  Generally,  this  is 
referring  to  large  woody  debris 
removal,  which  is  a catalyst  for 
pool  formation. 

- Timber-harvesting  activities  may 
increase  sediment  introduction  to 
streams  from  in- channel  and  out- 
of- channel  sources. 

These  issues  can  best  be  evaluated 
by  analyzing  the  anticipated  effects 
of  sediment  delivery  and  water  yield 
on  the  water  quality  of  the  streams 
within  the  project  area. 

ANALYSIS  METHODS 

Methodology  for  analyzing  sediment 
delivery  will  be  completed  using  a 
detailed  sediment- source  inventory 
that  may  include  quantitative  and/or 
qualitative  information.  Roads  and 
stream  crossings  were  evaluated  to 
determine  sources  of  introduced 
sediment . Water  yield  was 
calculated  using  computer  modeling. 
No  harvesting  is  proposed  in  the 
SMZs  under  any  of  the  alternatives. 
Due  to  the  lack  of  harvesting  in 
SMZs,  large  woody-debris  recruitment 
will  not  be  affected  and,  therefore, 
no  further  analysis  is  deemed 
appropriate . 


In  addition  to  looking  at  potential 
sources  of  sediment  introduction 
from  roads,  potential  sediment 
delivery  to  streams  from  harvest 
units  will  be  addressed  by 
discussing  the  effectiveness  of 
buffer  zones  along  streams. 

ANALYSIS  AREA 

The  analysis  area  for  this  project 
includes  Goat  and  Squeezer  Creeks, 
which  are  both  listed  on  the  1996 
303(d)  list  and  are  used  by  bull 
trout  for  spawning.  Only  Goat  Creek 
is  listed  in  the  303(d)  lists  for 
2000  and  2002.  Other  streams  in  the 
analysis  area  are  Napa  Creek  (a 
tributary  to  Soup  Creek) , Squaw 
Creek,  Perry  Creek,  and  the  Van  Lake 
watershed. 

Beneficial  uses  in  these  watershed 
include  coldwater  fisheries, 
domestic  water  supply,  and 
recreational  use  in  the  wetland  and 
surrounding  areas . 

EXISTING  CONDITIONS 

Generally,  all  of  the  streams  in  the 
project  area  are  stable  and  do  not 
contain  many  sources  of  sediment 
from  scouring  of  the  banks.  Goat 
Creek  was  inventoried;  2 locations 
of  in-stream  sediment  sources  were 
found.  Both  locations  resulted  from 
trees  falling  across  the  stream. 
Squeezer  Creek  has  a few  banks  that 
contribute  sediment.  The  biggest 
source  of  sediment  from  within  the 
stream  is  debris  jams.  These  debris 
jams  store  sediment  until  the  debris 
jam  fails  and  the  sediment  is 
released.  The  Van  Lake,  Squaw/ 

Perry,  and  Napa  Creek  watersheds  are 
stable  channels  with  very  few 
locations  that  contribute  sediment 
from  the  banks  due  to  low  gradient, 
intermittent  channels  intermingled 
with  wetlands. 

Sediment  contributions  from  sources 
outside  of  the  stream  channel  are 
generally  road  crossings.  Several 
inventories  were  completed  to 
identify  locations  that  contribute 
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sediment.  Information  from  the 
inventories  on  DNRC-managed  land 
suggest  that  approximately  .2  tons 
of  sediment  is  delivered  to  Goat 
Creek  from  road  locations  on  an 
annual  basis,  and  about  4.9  tons  of 
sediment  are  delivered  to  streams 
from  road  locations  in  Squeezer 
Creek  on  State  land  only.  Road 
crossings  in  the  Squaw/Perry 
watershed  are  generally  grassed 
over  and  gently  sloped;  therefore, 
the  potential  for  sediment 
transport  on  roads  is  low.  The  Van 
Lake  watershed  has  no  sites 
identified  that  contribute 
sediment . Napa  Creek  has  1 
crossing  that  contributes  a limited 
amount  of  sediment  to  the  stream 
channel . 

Water  yields  for  all  watersheds  are 
below  the  level  where  additional 
channel  scour  and  bank  erosion  is 
expected. 

DIRECT  EFFECTS 

• Direct  Effects  of JVo-%  Iction  Alternative  A to 
Hydrology 

No  direct  effect  to  sediment 
delivery  or  water  yield  is 
expected  beyond  those  occurring 
under  current  management . 

• Direct  Effects  of  Action  Alternative  It  to 
Hydrology 

Potential  sediment  delivery  from 
roads  used  in  conjunction  with 
the  proposed  timber  harvest  would 
be  reduced.  In  addition  to 
improving  existing  stream 
crossings  in  the  project  area  and 
replacing  3 stream  crossings  on 
tributaries  to  Squeezer  Creek, 
approximately  48  miles  of  road 
within  the  project  area  would  be 
upgraded  and  2.9  miles  of 
permanent  and  1.1  miles  of 
temporary  road  would  be 
constructed  to  meet  current  BMP 
standards . The  new  road 
construction  would  cross  1 
ephemeral  draw  and  1 first-order 
stream  and  would  be  obliterated 
or  restricted  at  the  close  of  the 


contract  period.  Upgrading 
existing  roads  that  need  current 
BMP  standards  and  maintaining  roads 
that  presently  meet  BMP  standards 
would  reduce  the  amount  of  sediment 
delivery  to  streams  in  the  project 
area . 

In  the  process  of  improving  BMPs  on 
existing  roads  for  a long-term 
reduction  in  sediment  delivery,  a 
short-term  increase  in  sediment 
delivery  would  potentially  occur 
while  replacing  3 stream  crossings 
in  Section  26,  T23N,  R17W.  In 
order  to  reduce  the  risk  of 
sediment  introduction,  precautions 
in  the  form  of  site-specific, 
erosion-control  measures  would  be 
implemented  during  and  immediately 
after  culvert  replacement.  TABLE 
III— 2 - DIRECT  EFFECTS  OF  ACTION 
ALTERNATIVE  B TO  ANNUAL  WATER  YIELD 
displays  the  number  of  acres 
harvested  and  the  expected  increase 
in  annual  water  yield.  All 
watersheds  would  remain  under  the 
threshold  of  concern. 


TABLE  III -2  - DIRECT  EFFECTS  OF  ACTION 
ALTERNATIVE  B TO  ANNUAL  WATER  YIELD 


WATERSHED 

ACRES 

OF 

HARVEST 

EQUIVALENT 

CLEARCUT 

ACRES 

(ECA) 

PERCENT 

ANNUAL 

WATER 

YIELD 

INCREASE 

Goat  Creek 

465 

282 

0.3 

Squeezer 

Creek 

6 55 

467 

0.9 

Napa  Creek 

55 

10 

<0.1 

Squaw/ 

Perry 

607 

456 

2.7 

Van  Lake 

571 

226 

1.1 

Swan  River 

85 

49 

<0.1 

• Etirect  Effects  of  Action  Alternative  Con 
Hydrology 

Potential  sediment  delivery  from 
roads  used  in  conjunction  with  the 
proposed  timber  harvest  would  be 
reduced.  Approximately  1.2  miles 
of  road  construction  would  be 
implemented  to  extend  existing 
roads;  0.6  miles  of  road  would  be 
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relocated.  The  new  road 
construction  would  cross  1 
ephemeral  draw  and  1 first-order 
stream  and  would  be  obliterated  or 
restricted  at  the  close  of  the 
contract.  In  addition  to 
replacing  3 existing  stream 
crossings  in  the  project  area, 
approximately  39  miles  of  road 
within  the  project  area  would  be 
upgraded  or  reconstructed  to  meet 
current  BMP  standards.  Upgrading 
existing  roads  to  meet  current  BMP 
standards  and  maintaining  roads 
that  presently  meet  BMP  standards 
would  further  reduce  the  risk  of 
sediment  delivery.  TABLE  III— 3 — 
DIRECT  EFFECTS  OF  ACTION 
ALTERNATIVE  C TO  ANNUAL  WATER 
YIELD  displays  the  number  of  acres 
harvested  and  the  expected 
increase  in  annual  water  yield. 

All  watersheds  would  remain  under 
the  threshold  of  concern. 


TABLE  III-  3 - DIRECT  EFFECTS  OF 
ACTION  ALTERNATIVE  C TO  ANNUAL  WATER 
YIELD 


WATERSHED 

ACRES 

OF 

HARVEST 

EQUIVALENT 
CLEAR CUT 
ACRES 
(ECA) 

PERCENT 

ANNUAL 

WATER 

YIELD 

INCREASE 

Goat  Creek 

418 

274 

0.3 

Squeezer 

Creek 

550 

381 

0.4 

Napa  Creek 

55 

10 

<0 . 1 

Squaw/ Perry 

530 

402 

2.4 

Van  Lake 

228 

136 

0.7 

Swan  River 

85 

49 

<0.1 

INDIRECT  EFFECTS 


• Indirect  Effects  of JVo-%Iction  At  tern  a tire  ./ to 
Hydrology 

No  timber  harvesting  or  associated 
activities  would  occur;  therefore, 
no  indirect  effects  to  sediment 
delivery  would  be  expected  if  this 
alternative  were  implemented 
beyond  those  occurring  under 
existing  conditions. 


* Indirect  Effects  of  Action  Alternative  II  to 
Hydrology 

Ground-based  harvest  methods  would 
be  used  on  2,012  acres  of  the 
proposed  harvest  area;  711  acres 
would  be  completed  during  winter 
operations.  Timber  harvesting 
under  winter  conditions  results, 
potentially,  in  less  soil 
disturbance  than  summer  operations 
because  equipment  would  be 
operating  on  snow.  The  SMZ  width 
for  perennial  streams  would  be 
increased  to  165  feet  on  each  side 
of  the  stream.  This  expanded  SMZ 
would  be  expected  to  adequately 
filter  sediment.  By  implementing 
BMPs,  the  risk  of  sediment 
delivery  from  harvest  units  is 
low;  therefore,  beneficial  uses 
and  water  quality  would  not  likely 
be  adversely  affected. 

* Indirect  Effects  of  Action  Alternative  C to 
Hydrology 

Ground-based  harvest  methods  would 
be  used  on  1,538  acres  of  the 
proposed  harvest  area;  368  acres 
would  be  completed  during  winter 
operations.  Timber  harvesting 
under  winter  conditions  results, 
potentially,  in  less  soil 
disturbance  than  summer  operations 
because  equipment  would  be 
operating  on  snow.  The  SMZ  width 
for  perennial  streams  would  be 
increased  to  165  feet  on  each  side 
of  the  stream.  This  expanded  SMZ 
would  be  expected  to  adequately 
filter  sediment.  By  implementing 
BMPs,  the  risk  of  sediment 
delivery  from  harvest  units  is 
low;  therefore,  beneficial  uses 
and  water  quality  would  not  likely 
be  adversely  affected. 

CUMULATIVE  EFFECTS 

• Cumulative  Effects  of  JVo-Action  Alternative 
A to  Hydrology 

No  timber  harvesting  or  associated 
activities  would  occur;  therefore, 
no  additional  cumulative  effects 
to  sediment  delivery  or  annual 
water  yield  would  be  expected 


Page  I II -14 


Draft  Environmental  Impact  Statement 


HYDROLOGY  ANALYSIS  SUMMARY 


beyond  those  occurring  under 
existing  conditions  as  a result  of 
implementing  this  alternative. 

• Cumulative  fjffectM  <(f  %‘Iction  JiUemative  H to 
Hydrology 

Potential  short-term  sediment 
delivery  would  occur  as  a result 
of  replacing  3 stream  crossing  on 
existing  roads  within  the  project 
area.  Cumulative  effects  to 
sediment  delivery,  would 
potentially  occur  as  a result  of 
fixing  the  existing  sediment 
sources  on  roads  within  the 
project  area.  Upgrading  or 
maintaining  the  drainage 
structures  on  area  roads  would 
reduce  the  risk  of  sediment 
delivery  to  streams.  The 
cumulative  effects  to  annual  water 
yields  by  watershed  are  shown 
below  in  TABLE  III-4  - CUMULATIVE 
EFFECTS  OF  ACTION  ALTERNATIVE  B TO 
ANNUAL  WATER  YIELD. 


TABLE  I II- 4 - CUMULATIVE  EFFECTS  OF 
ACTION  ALTERNATIVE  B TO  ANNUAL  WATER 
YIELD 


WATERSHED 

THRESHOLD 

(PERCENT) 

CUMULATIVE 
PERCENT  ANNUAL 
WATER  YIELD 
INCREASE 

Goat  Creek 
including 
Squeezer 
Creek 

10 

5.3 

Goat  Creek 
only 

10 

7.6 

Squeezer 

Creek 

10 

6.4 

Squaw/ Perry 

11 

10.7 

Van  Lake 

12 

5.6 

With  all  of  the  watersheds  staying 
below  the  threshold  of  concern, 
the  cumulative  annual  water-yield 
increase  would  not  likely  result 
in  substantial  channel 
adjustments.  Therefore,  no 
increased  in-stream  erosion  would 
be  expected. 


• Cumulative  Effect*  qf . let  ion « Alternative  C to 
Hydndogy 

Potential  short-term  sediment 
delivery  would  occur  as  a result 
of  replacing  3 stream  crossing  on 
existing  roads  within  the  project 
area.  Upgrading  or  maintaining 
the  BMP  structures  on  area  roads 
would  reduce  the  risk  of  sediment 
delivery  to  streams. 

Action  Alternative  C,  as  described 
earlier,  would  increase  the  annual 
water  yield  in  most  of  the 
watersheds  within  the  project 
area.  The  cumulative  effects  to 
annual  water  yields  by  watershed 
are  shown  in  TABLE  III-5  - 
CUMULATIVE  EFFECTS  OF  ACTION 
ALTERNATIVE  C TO  ANNUAL  WATER 
YIELD. 


TABLE  III-5  - CUMULATIVE  EFFECTS  OF 
ACTION  ALTERNATIVE  C TO  ANNUAL  WATER 
YIELD 


WATERSHED 

THRESHOLD 

(percent) 

CUMULATIVE 
PERCENT  ANNUAL 
WATER  YIELD 
INCREASE 

Goat  Creek 
including 
Squeezer  Creek 

10 

5.2 

Goat  Creek 
only 

10 

5.3 

Squeezer  Creek 

10 

5.9 

Squaw/Perry 

11 

10.4 

Van  Lake 

12 

5.2 

With  all  of  the  watersheds  staying 
below  the  threshold  of  concern, 
the  cumulative  annual  water-yield 
increase  would  not  likely  result 
in  substantial  channel 
adjustments.  Therefore,  no 
increased  in-stream  erosion  would 
be  expected. 
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INTRODUCTION 

This  analysis  is  designed  to 
disclose  the  existing  condition  of 
the  fisheries  resources  and  display 
the  anticipated  effects  that  may 
result  from  each  alternative  of  this 
proposal.  This  section  summarizes 
the  complete  analysis  that  can  be 
found  in  APPENDIX  E - FISHERIES 
ANALYSIS. 

During  the  initial  scoping  and 
subsequent  newsletter  comments,  the 
following  issues  were  expressed 
regarding  the  effects  of  the 
proposed  timber  harvesting: 

• Land -management  activities  may 
degrade  physical  habitat  in  area 
streams . 

• Fish  populations  could  be  affected 
if  fish  habitat  is  degraded. 

ANALYSIS  AREA 

The  fisheries  analysis  area  for  this 
proposal  includes  Goat  Creek, 
Squeezer  Creek,  Napa  Creek,  and  the 
Squaw  Creek,  Perry  Creek,  and  Van 
Lake  watersheds . 

The  analysis  area  supports  native 
salmonid  species,  including  bull 
trout  ( Salvelinus  confluentus)  and 
westslope  cutthroat  trout 
( Oncorhynchus  clarki  lewisi ) . Bull 
trout  are  Federally  listed  as 
"threatened"  under  the  Endangered 
Species  Act,  and  westslope  cutthroat 
trout  are  considered  a "Class  A 
species  of  special  concern"  through 
a joint  listing  developed  by  DFWP 
and  the  Montana  Chapter  of  the 
American  Fisheries  Society.  Other 
native  species  in  the  analysis  area 
include  another  salmonid,  mountain 
whitefish  (Prosopium  williamsoni ) 
and  sculpin  ( Cottus  spp.) . 

Nonnative  salmonid  species  found  in 
the  analysis  area  include  rainbow 
trout  (Oncorhynchus  mykiss ) and 
brook  trout  ( Salvelinus  fontinalis) . 


ANALYSIS  METHODS 

Populations  will  be  discussed  using 
existing  data  when  available.  Since 
DFWP  is  responsible  for  fisheries 
populations,  effects  to  populations  will 
be  addressed  through  a risk 
assessment  of  habitat. 

Physical  habitat  will  address  4 
habitat  parameters  including 
sediment,  woody  debris,  stream 
temperature,  and  fish  passage. 

These  parameters  will  be  discussed 
as  follows: 

• Sediment  will  be  discussed  using 
McNeil  cores  and  substrate  scores. 
McNeil  coring  is  a method  used  to 
estimate  the  size  range  of 
material  in  streambed  spawning 
sites.  Results  are  given  as  a 
percentage  of  material  less  than 
6.35  millimeter  and  indicate  the 
quality  of  spawning  and  incubation 
habitat.  A stream  is  considered 
"impaired"  if  the  percentage  is 
above  35  and  "threatened"  if  the 
percentage  is  above  40.  Substrate 
scores  is  an  ocular  assessment  of 
streambed  particle  size  and  the 
relative  degree  of  embeddedness. 

A higher  substrate  score  indicates 
more  favorable  fisheries  habitat. 
Scores  less  than  9 are  considered 
impaired. 

• Woody  debris  existing  conditions 
are  addressed  through  a 1997  study 
on  Goat  Creek  by  Hauer,  Gangemi 
and  Baxter.  In  addition,  Plum 
Creek  Timber  Company  assessed 
woody  debris  during  a watershed 
analysis  in  1996.  Since  no 
harvesting  within  SMZs  is  proposed 
under  the  action  alternatives, 
woody  debris  will  not  be  discussed 
under  the  DIRECT  EFFECTS  and 
INDIRECT  EFFECTS  sections. 

- Stream  temperature  data,  where 
available,  has  been  collected  by 
the  DNRC  or  DFWP  continuous 
recorders  or  spot -temperature 
readings.  The  anticipated  effects 
to  stream  temperatures  will  be 
addressed  through  riparian 
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vegetation  removal.  However, 
since  no  SMZ  harvesting  is 
proposed  under  the  alternatives, 
this  parameter  will  not  be 
discussed  under  the  DIRECT  EFFECTS 
and  INDIRECT  EFFECTS  sections. 

- Fish  passage  as  been  determined 
through  observations  from  field 
investigations  of  various  studies. 

EXISTING  CONDITIONS 

> Goat  OeeK 

Populations 

According  to  the  Montana  Bull 
Trout  Scientific  Group  (1996), 

Goat  Creek  is  considered  a core 
area  for  bull  trout  and  is 
currently  being  proposed  as 
critical  habitat.  Core  areas  are 
drainages  that  historically  and 
currently  contain  the  strongest 
populations  of  bull  trout  and  are 
important  for  spawning,  rearing, 
and  adult  habitat  needs.  These 
habitats  are  key  to  the  continued 
existence  of  bull  trout  in  the 
Flathead  Basin. 

Goat  Creek  salmonid  population 
levels  are  relatively  stable  in 
both  species  composition  and 
density.  Bull  trout  redd-count 
data  indicates  an  increase  in  bull 
trout  spawning  in  Goat  Creek  in 
recent  years . 

Sediment 

McNeil  core  trend  data  on  Goat 
Creek  from  1987  to  2001  indicate 
that  out  of  the  12  years  with 
data,  no  values  were  recorded 
above  the  40-percent  critical 
range  and  2 years  had  threatened 
values  from  35  to  40  percent.  No 
substrate  scores  less  than  9 were 
recorded. 

Woody  Debris 

Goat  Creek  was  analyzed  in  a 1997 
study  of  bull  trout  streams  for 
woody-debris  presence.  In-channel 
large  woody  debris  in  Goat  Creek 
is  considered  adequate  to  meet  the 


different  salmonid  life-history 
needs . 

Stream  Temperature 

Past  monitoring  on  Goat  Creek  has 
shown  that  the  maximum  stream 
temperature  is  acceptable  for  a 
coldwater  fishery.  During  2001, 
the  highest  daily  average  recorded 
near  the  highway  bridge  was  11.4 
degrees . 

Fish  Passage 

Leathe  et  al  (1985)  indicate  that 
a 3 -meter  falls  at  kilometer  8.5 
on  Goat  Creek  forms  a barrier  to 
upstream  fish  movement.  This 
location  is  roughly  0.66  of  a mile 
downstream  from  Scout  Creek. 

Bull  trout  are  found  upstream  from 
this  location  and  Plum  Creek 
(1996)  speculates  that  this  is  a 
barrier  to  upstream  migration  by 
cutthroat  trout,  but  not  to 
larger,  adfluvial  trout.  In 
addition,  a barrier  exists  in 
Section  8 near  the  headwaters  that 
consists  of  2 falls,  3 meters  and 
12  meters  in  height,  and  a cascade 
4 meters  in  height.  No  fish  are 
known  to  exist  above  this  barrier. 

> Unnamed  Tributary  (Section  25)-  Tributary  to 
Goat  Creek 

Populations 

According  to  Plum  Creek  (1996),  a 
population  of  cutthroat  trout  is 
reported  to  exist  in  this 
tributary. 

Sediment 

The  only  physical -habitat 
inventory  of  this  tributary  is 
from  a qualitative  assessment  by 
Plum  Creek  (1996)  . 

Geomorphically,  this  tributary  is 
described  as  a ground  moraine 
intermittent.  Plum  Creek  (1996) 
also  reports  that  spawning  gravels 
are  available  in  limited 
quantities,  but  high 
concentrations  of  fine  sediment 
indicate  that  incubation  success 
is  expected  to  be  poor. 
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Woody  Debris 

No  quantifiable  data  on  in-channel 
woody-debris  volume  exists  for 
this  tributary. 

Stream  Temperature 

Geomorphically,  this  tributary  is 
described  as  a ground  moraine 
intermittent.  Apparently, 
groundwater  upwelling  may  play  a 
role  in  keeping  portions  of  this 
stream  ice- free  during  the  winter 
months,  providing  useable  rearing 
habitat  at  this  time  of  year 

Fish  Passage 

Migration  barriers  are  evident 
through  the  intermittent  flow 
patterns,  suggesting  that  barriers 
to  fish  passage  form  at  base 
flows . 

> Squeezer  CreeK 

Populations 

Like  Goat  Creek,  Squeezer  Creek  is 
considered  a core  area  for  bull 
trout  by  the  Montana  Bull  Trout 
Scientific  Group  (1996)  and  is 
proposed  as  critical  habitat  by 
USFWS . Redd  counts  have  been 
completed  on  Squeezer  Creek  during 
the  same  time  frame  as  Goat  Creek, 
and  trend  data  shows  an  increase 
in  recent  years . 

Sediment 

McNeil  core  data  with  values  from 
11  years  of  sampling  on  Squeezer 
Creek  indicate  that  5 McNeil 
values  were  above  the  40 -percent 
critical  range  and  2 fell  within 
the  impaired  range. 

Woody  Debris 

According  to  Plum  Creek  (1996), 
woody-debris  data  ranks  good  for 
debris  pieces/channel  width  and 
fair  for  percentage  of  wood  cover 
in  pools. 

Stream  Temperature 

Past  monitoring  has  shown  that  the 
maximum  stream  temperature  is 


acceptable  for  a coldwater 
fishery. 

Fish  Passage 

Between  stream  mile  4.8  and  5.03 
on  Squeezer  Creek,  a sequence  of 
waterfalls  and  cascades  precludes 
upstream  movement  of  fish  ( Plum 
Creek,  1996) . Above  this  barrier, 
no  fish  have  been  found,  either  by 
snorkeling  of  electrofishing 
( Leathe  et  al,  1985,  Plum  Creek, 
1996 ) . 

> Squaw  CreeK  and  perry  OeeK 

Populations 

According  to  Rumsey  (2001) , during 
a recent  presence/absence 
electrofishing  survey  of  Squaw  and 
Perry  creeks,  only  brook  trout 
were  found  to  exist  in  these 
stream. 

Sediment 

No  physical -habitat  data  has  been 
collected  on  this  stream  at  this 
time.  McNeil  coring  and  substrate 
scores  are  generally  completed  on 
bull  trout  streams  and,  on 
occasion,  westslope  cutthroat 
trout  streams . 

Woody  Debris 

No  data  has  been  collected  at  this 
time.  Due  to  time  and  funding 
constraints,  DNRC  has  focused  on 
bull  trout  and  westslope  cutthroat 
trout  streams  as  a priority. 

Stream  Temperature 

No  data  has  been  collected  at  this 
time.  See  explanation  above. 

Fish  Passage 

No  fish  passage  problems  were 
identified. 

> Napa  CreeK 

According  to  Rumsey  (2001),  Napa 
Creek,  a tributary  to  Soup  Creek, 
was  found  to  contain  a population 
of  brook  trout  and,  potentially, 
westslope  cutthroat  trout. 
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No  data  on  physical  habitat  has 
been  collected  on  this  stream. 
McNeil  coring  and  substrate  scores 
are  generally  completed  on  bull 
trout  streams  and,  on  occasion, 
westslope  cutthroat  trout  streams. 
However,  a series  of  ponds  exist 
near  it  confluence  with  Soup  Creek 
that  serve  as  effective  sediment- 
filtering areas. 

Woody  Debris 

No  data  has  been  collected  at  this 
time.  Due  to  time  and  funding 
constraints,  DNRC  has  focused  on 
bull  trout  and  westslope  cutthroat 
trout  streams  as  a priority. 

Stream  Temperature 

No  data  has  been  collected  at  this 
time.  See  explanation  above. 

Fish  Passage 

Fish  passage  into  and  out  of  Napa 
Creek  is  likely  to  be  seasonal 
with  high  flows.  During  spring, 
passage  is  available  from  Soup 
Creek  into  the  ponds  at  the  mouth 
of  Napa  Creek.  As  the  stream 
level  drops,  fish  passage  is 
likely  limited. 

> Van  Lake 

Populations 

Van  Lake  has  a surface  area  of  58 
acres,  with  a maximum  depth  of  37 
feet.  The  Van  Lake  watershed  is 
drained  by  a series  of 
intermittent  creeks  and  ephemeral 
draws . According  to  Rumsey 
(2001) , Van  Lake  has  been  managed 
as  an  important  fishery  by  DFWP 
since  1938.  Historically,  the 
lake  probably  contained  no  fish; 
DFWP  began  a stocking  program  in 
1938.  Cutthroat  trout  were 
originally  stocked,  and  rainbow 
trout  were  stocked  in  later  years 
because  they  were  more  readily 
available.  Presently  the  lake 
receives  5,000  rainbow  trout 
annually  and  is  regarded  as  a put- 
grow- and- take  fishery  because 
little  or  no  reproduction  occurs 


due  to  the  lack  of  inlet  or  outlet 
streams.  Redside  shiners 
(Richardsonius  balteatus ) also 
exist  in  the  lake,  and  a robust 
zooplankton  community  combines  to 
collectively  provide  a good  forage 
base . Trout  growth  rates  are  good 
and  Van  Lake  has  a reputation  as  a 
very  popular  angling  lake.  Based 
on  the  DFWP  State-wide  mailed 
creel  surveys,  pressure  estimates 
range  from  510  to  1,373  angler- 
days  annually  for  the  recent 
period  of  1989  through  1999. 
Compared  to  nearly  400  waters  in 
DFWP  Region  1,  Van  Lake  has  ranked 
as  high  as  40  in  angler 
popularity. 

Woody  Debris 

Due  to  the  intermittent  and 
ephemeral  nature  of  the  channels 
in  the  Van  Lake  watershed,  no 
woody  debris  data  has  been 
collected. 

Stream  Temperature 

Due  to  the  intermittent  and 
ephemeral  nature  of  the  channels 
in  the  Van  Lake  watershed,  no 
stream  temperature  data  has  been 
collected. 

Fish  Passage 

Due  to  the  intermittent  and 
ephemeral  nature  of  the  channels 
in  the  Van  Lake  watershed,  fish 
passage  is  not  possible. 

> Swan  "River 

Swan  River  is  considered  nodal 
habitat  for  bull  trout  and  is 
being  proposed  as  critical  habitat 
by  USFWS . Nodal  habitats  are 
waters  that  provide  migratory 
corridors,  over-wintering  areas, 
or  other  habitat  critical  to  the 
population  at  some  point  during 
the  fishes'  life  history  (Montana 
Bull  Trout  Scientific  Group, 

1996) . 

Populations 

A population  estimate  conducted  by 
DFWP  in  1990  from  Fatty  Creek 
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bridge  downstream  to  Point 
Pleasant  Campground  (nearest 
section  to  proposed  action  areas) 
found  107  (+/ -57)  rainbow  trout 
and  50  (+/-39)  brook  trout. 
Westslope  cutthroat  trout  and 
mountain  whitefish  were  also 
sampled,  but  estimates  were  not 
obtained.  This  species 
composition  is  consistent  with 
other  population  estimates 
conducted  on  various  sections  of 
Swan  River  in  the  1990s. 

Sediment 

Little  physical  habitat  for  Swan 
River  exists,  especially  as 
comparable  to  the  data  found  for 
the  streams  of  the  proposed  action 
area. 

Woody  Debris 

No  quantitative  data  on  woody 
debris  in  the  Swan  River  has  been 
collected  by  DNRC. 

Stream  temperature 

Stream  temperature  data  from  DFWP 
during  August  and  September  of 
2001  at  Fatty  Creek  bridge 
indicated  a maximum  temperature  of 
69.5  Fahrenheit  and  a minimum  of 
51.1  Fahrenheit.  Recordings  at 
Porcupine  Creek  bridge  during  the 
same  time  frame  indicated  a 
maximum  temperature  of  65 
Fahrenheit  and  a minimum 
temperature  of  52  Fahrenheit. 

These  maximum  temperatures  would 
be  stressful  to  both  westslope 
cutthroat  trout  and  bull  trout. 

Fish  Passage 

No  fish  passage  problems  were 
identified  on  Swan  River  in  the 
project  area.  Bridges  crossing 
the  river  do  not  present  physical 
barriers . 


ALTERNATIVE  EFFECTS 

DIRECT  EFFECTS 

• Direct  Effect*  of  ► V o-»  Iction  Jllternative  * 7 to 
Fisheries 

With  no  harvesting  activities 
occurring  under  No-Action  Action 
Alternative  A,  no  direct  effects 
to  fish  populations  or  physical 
habitat  parameters  in  the  waters 
of  the  analysis  area  would  occur 
as  a result  of  this  alternative. 

• Direct  Effects  Common  to  Jlction . Alternatives 
II  and  C to  Fisheries 

Populations 

Action  Alternatives  B and  C would 
have  no  direct  effects  on  fish 
populations  of  the  analysis  area 
due  to  the  anticipated  effects  to 
the  physical -habitat  parameters. 

Sediment 

Action  Alternatives  B and  C 
include  construction, 
reconstruction,  and  improvement/ 
maintenance  of  roads  to  access 
harvest  units;  these  activities 
would  follow  BMP  guidelines  to 
eliminate  or  reduce  potential 
sediment  sources.  In  addition, 
Action  Alternatives  B and  C do  not 
include  the  installation  of 
stream-crossing  structures  on 
perennial  fish-bearing  streams. 
Through  DNRC-mitigated  SMZs,  all 
proposed  harvest  units  and 
associated  activities  include  a 
165-foot  buffer  on  fish-bearing 
streams  and  a 83.5-foot  buffer  on 
intermittent  streams.  This 
minimizes  the  potential  of  fine 
sediment  through  surface  erosion 
to  have  a direct  effect  to  fish 
health.  As  a result,  Action 
Alternatives  B and  C would  have  no 
direct  effects  on  fish  populations 
of  the  analysis  area. 
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INDIRECT  EFFECTS 

• Indirect  Effects  qf  'JVo-  » lotion . Alternative  *1 
to  Fisheries 

With  no  harvesting  activities 
occurring,  No-Action  Action 
Alternative  A would  not  indirectly 
affect  fish  populations  or 
physical -habitat  parameters  in  the 
waters  of  the  analysis  area. 

• Indirect  F^ffects  Common  to  fiction 
* Alternatives  R and  C to  Fisheries 

Populations 

Due  to  the  anticipated  effects  to 
the  physical -habitat  parameters, 
Action  Alternatives  B and  C would 
have  no  indirect  effects  on  fish 
populations  of  the  analysis  area  . 

Sediment 

If  Action  Alternatives  B or  C were 
implemented,  the  potential  impacts 
of  harvesting  activity  (i.e., 
fine- sediment  delivery  to  the 
stream  channel)  would  be  minimized 
as  a result  of  the  following: 

- winter  harvesting  for  certain 
harvest  units; 

- incorporation  of  expanded  SMZs, 

- following  BMPs  for  harvest- 
related  activities, 

- locating  harvest  units 
predominately  away  from  stream 
channels, 

- grass  seeding  disturbed  areas, 
and 

- the  gentle  or  moderate  slope 
angles  of  the  proposed  harvest 
units . 

As  a result  of  these  design 
features  and  mitigation  measures, 
adverse  effects  to  fish 
populations  from  sediment  are 
unlikely. 

Fish  Passage 

No  indirect  effects  to  fish 
passage  were  identified. 


CUMULATIVE  EFFECTS 

• Cumulative  Ftffects  qf JVo-wAction  JAltemative 
. / to  Fisheries 

No-Action  Alternative  A would  not 
influence  the  cumulative  effects 
of  natural  landscape  processes  and 
human- caused  factors  as  they 
associate  with  trout  populations. 

• Cumulative  Fjffects  Common  to  Jlction 

Alternatives  R and  C to  Fisheries 

Populations 

No  adverse  cumulative  effects  to 
fish  populations  are  expected  from 
the  implementation  of  either 
action  alternative  due  to  the 
design  features  and  mitigation 
measures  incorporated  into  the 
proposal . 

Sediment 

Under  Action  Alternatives  B and  C, 
harvesting  activities  would  not 
substantially  impact  the 
cumulative  amount  of  fine-sediment 
delivery  to  the  stream  channel  as 
a result  of  the  following: 

winter  harvesting  for  certain 
harvest  units, 

incorporation  of  expanded  SMZs, 
following  BMPs  for  harvest- 
related  activities, 
locating  harvest  units 
predominately  away  from  stream 
channels , 

grass  seeding  disturbed  areas, 
and 

the  gentle  or  moderate  slope 
angles  of  the  proposed  harvest 
units . 

Fish  Passage 

Since  no  new  stream  crossings 
would  be  installed  under  either 
action  alternative,  no  adverse 
cumulative  effects  would  occur  to 
fish  passage  in  the  project  area. 
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INTRODUCTION 

The  discussion  in  this  section 
pertains  to  wildlife  species  and 
their  habitat  in  the  existing 
environment  and  changes  to  that 
environment  due  to  each  alternative. 
The  discussion  occurs  on  2 scales: 

• The  project  area  includes  DNRC- 
managed  State  trust  lands  within 
Sections  32,  33,  and  34,  T24N, 
R17W,  and  Sections  4,  8,  10,  16, 

20,  22,  26,  28,  32,  and  34,  T23N, 
R17W.  Full  descriptions  of  the 
project  area  and  proposed  harvest 
units  are  presented  in  CHAPTER  II— 
ALTERNATIVES. 

• The  second  scale  relates  to  the 
surrounding  landscape  for 
assessing  cumulative  effects. 

This  scale  varies  according  to  the 
species  being  discussed,  but 
generally  approximates  the  size  of 
that  wildlife  species'  home  range. 
Under  each  grouping  or  species 
heading,  the  description  for  the 
cumulative  effects  analysis  area 
will  be  discussed.  In  the 
cumulative  effects  analysis  area, 
prior  State  actions  and 
foreseeable  future  actions,  along 
with  current  conditions  on  other 
ownerships  were  considered  and 
discussed.  Species  were  dismissed 
from  further  analysis  if  their 
habitat  did  not  exist  in  the 
project  area  or  would  not  be 
modified  by  an  alternative. 

EXISTING  CONDITION 

COVERTYPES 

The  vegetation  analysis  indicates 
that  over  the  past  century 
covertypes  have  changed.  The 
changes  have  probably  reduced  the 
number  of  wildlife  species  that  use 
the  more  open  forests  containing 
tree  species  that  do  not  grow  well 
in  the  shade,  while  wildlife  species 
that  favor  dense  forest  with  closed 
canopies  have  increased. 


AGE  CLASS 

Over  time,  tree  species  that  grow 
well  in  shady  conditions  grew  in  the 
understory  of  tree  species  that 
prefer  more  open  stands,  thus 
converting  the  open  stands  to  dense, 
closed  forests.  Other  open  forests 
were  harvested,  allowing  young 
stands  to  regenerate.  Presumably, 
the  wildlife  species  that  use  these 
habitats  changed  similarly  through 
time . 

PATCH  SIZE  AND  EDGE/INTERIOR 
HABITATS 

The  project  area  contains  3,244 
acres  of  forested  habitat,  878  acres 
of  interior  habitat,  and  2,366  acres 
of  edge  habitat. 

CONNECTIVITY 

In  the  Goat  Squeezer  project  area, 
connectivity  to  adjacent  ownerships 
is  variable;  however,  no  proposed 
harvest  units  are  in  key  wildlife 
travel  areas,  such  as  saddles  or 
near  streams . 

ENDANGERED,  THREATENED,  OR  SENSITIVE 
SPECIES 

> Bald  Eagle  - Classified  as  a 
threatened  species.  This  project 
is  not  proposed  in  an  established 
bald  eagle  territory,  but  winter 
habitat  and  691  acres  of 
potential  breeding  habitat  are 
present . 

> Canada  Lynx  - Classified  as  a 
threatened  species.  The  project 
area  contains  approximately  101 
acres  of  lynx  habitat.  Of  these, 

31  acres  consist  of  mature  forage 
and  70  acres  contain  other  lynx 
habitat . 

> Gray  Wolf  - Classified  as  an 
endangered  species.  The  project 
area  includes  habitat  that  is 
suitable  to  wolves,  but  presently 
no  wolf  packs  or  wolf  activity 
are  documented  in  the  project 
area. 
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> Grizzly  Bear  - Classified  as  a 
threatened  species.  The  project 
would  follow  all  the  stipulations 
listed  in  the  SVGBCA.  The 
existing  habitat  conditions  are 
detailed  in  APPENDIX  F - WILDLIFE 
ANALYSIS. 

> Fisher  - Listed  by  DNRC  as  a 
sensitive  species.  The  project 
area  includes  approximately  6,758 
acres  of  habitat  that  is  suitable 
for  fishers. 

> Flammulated  Owl  - Listed  by  DNRC  as 
a sensitive  species.  The  project 
area  consists  of  approximately 
1,525  acres  of  potential  habitat 
for  flammulated  owls.  Of  these 
acres,  1,256  acres  are  in  dense 
mixed- conifer  stands  that  are  not 
suitable  as  flammulated  owl 
habitat . 

> piieated  WoodpecKer  - Listed  by  dnrc 
as  a sensitive  species.  The 
project  area  contains 
approximately  2,805  acres  of 
potential  nesting  habitat  for 
piieated  woodpeckers. 

> B >§  Game  - White-tailed  deer,  mule 
deer,  and  elk  use  most  of  the 
project  area  during  the  winter. 
The  project  area  contains  2,779 
(43  percent)  acres  of  thermal 
cover . 


ALTERNATIVE  EFFECTS 

DIRECT  EFFECTS 

• Direct  Effects  qf, JXo-+  letion  Jllteriuitivc  .7  to 
Wildlife 

No  substantial  changes  in  human 
disturbance  are  expected  under  No- 
Action  Alternative  A;  therefore, 
no  direct  effects  are  expected  to 
bald  eagles,  Canada  lynx,  grizzly 
bears,  gray  wolves,  fishers, 
flammulated  owls,  piieated 
woodpeckers,  or  big  game  (white- 
tailed  deer,  elk,  mule  deer) . No 
additional  displacement  or 
disturbance  of  wildlife  is 
expected  in  the  area. 

• Direct  Effects  qf  Jletion  . 1 Iternatieex  II  and  C 
to  W'ildlife 

Displacement  and/or  disturbance 
are  expected  for  wildlife  species 
in  the  area.  However,  the  extent 
of  disruption  is  related  to  the 
species  in  question  due  to  a 
variety  of  responses  by  different 
species.  Due  to  the  amount  of 
acreage  affected,  the  amount  of 
road  used,  and  the  duration  of 
harvest  activities,  Action 
Alternative  B is  expected  to 
produce  more  disturbances  to 
wildlife  species  and  occur  over  a 
longer  period  of  time  than  Action 
Alternative  C. 

Bald  eagle  access  to  carrion  in 
the  winter  would  probably  not  be 
affected  by  winter  harvesting. 

The  increased  disturbance 
associated  with  Action 
Alternatives  B and  C poses  a 
minimal  risk  of  preventing  eagles 
from  establishing  a new  nest.  If 
nesting  behavior  is  observed,  or  a 
nest  is  discovered  within  1 mile 
of  the  project  area,  additional 
mitigation  measures  outlined  in 
the  Habitat  Management  Guide  for 
Bald  Eagles  in  Northwestern 
Montana  ( Montana  Bald  Eagle 
Working  Group  1991 ) would  be 
applied. 
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Some  disturbance  of  Canada  lynx 
could  occur  in  areas  with  adequate 
cover  for  lynx  to  travel  through. 
However,  lynx  appear  to  be 
relatively  tolerant  of  humans  and 
road  traffic;  therefore,  no 
substantial  direct  effects  would 
be  expected.  The  risk  of  negative 
direct  effects  is  higher  under 
Action  Alternative  B than  Action 
Alternative  C,  but  very  minor 
risks  are  expected  under  both 
alternatives  due  to  the  small 
amount  of  habitat  affected. 

Due  to  the  seasonal  timing  of 
harvesting,  the  increase  in  human 
use  and  traffic  would  probably  not 
result  in  disturbance  to  denning 
and  rendezvous  areas  if  these 
sites  were  present.  Therefore, 
the  direct  effects  to  the  success 
of  wolf  reproduction  under  Action 
Alternatives  B and  C are  expected 
to  be  minimal,  with  Action 
Alternative  B resulting  in  a 
slightly  higher  risk. 

In  regard  to  grizzly  bears,  both 
action  alternatives  would  adhere 
to  the  stipulations  of  the  SVGBCA. 
Under  these  conditions,  any 
additional  disturbances  to  grizzly 
bears  would  be  minor,  with  Action 
Alternative  B producing  more 
effects  than  Action  Alternative  C. 

Some  displacement  of  fishers  could 
occur  under  either  action 
alternative,  though  the  effects  of 
this  displacement  would  be  minor. 
The  risk  of  displacement  is 
approximately  proportional  to  the 
amount  of  habitat  affected; 
therefore,  Action  Alternative  B 
poses  more  risk  than  Action 
Alternative  C. 

Flammulated  owls  appear  to 
tolerate  human  disturbance  and 
rarely  abandon  a nest.  If 
harvesting  occurs  while  owls  are 
nesting  and  a nest  tree  is 
inadvertently  cut  down,  some  owls 
could  die.  However,  due  to  the 
timing  of  harvesting  activities 
and  the  trees  that  would  be 


retained,  this  probably  would  not 
happen.  These  action  alternatives 
are  not  expected  to  directly 
affect  flammulated  owls  otherwise. 

Pileated  woodpeckers  could  be 
displaced  under  both  action 
alternatives  if  harvesting  occurs 
during  the  nesting  season  (May 
through  June) ; some  woodpeckers 
could  die  if  nest  trees  are 
inadvertently  cut.  This  risk 
would  be  low  because  most  nest 
trees  possess  some  rot;  therefore, 
they  have  low  merchantability. 
Additionally,  some  displacement  of 
woodpeckers  could  occur.  There 
would  be  more  risk  of  direct 
effects  to  pileated  woodpeckers 
under  Action  Alternative  B than 
under  Action  Alternative  C. 

In  regard  to  big  game  species, 
deer  are  expected  to  congregate  in 
harvest  units  to  feed  on  slash 
during  harvesting  activities. 

This  situation  could  result  in 
increased  movement  across  the 
highway  into  the  harvest  units. 

To  mitigate  this  potential 
problem,  road  signs  would  warn 
motorists  of  logging  operations 
and  the  potential  for  deer 
crossing  the  highway.  Under 
Action  Alternatives  B and  C, 
wintering  big  game  may  be 
disturbed  by  human  use  of  the 
area.  Neither  action  alternative 
is  expected  to  result  in 
substantial  big  game  mortality  due 
to  displacement  or  stress  related 
to  the  project  occurring  on  the 
winter  range. 

INDIRECT  EFFECTS 

• Indirect  Effects  of JVo-%Iction . I l tern  a tire  .7  to 
Wildlife 

In  the  long-term,  wildlife  species 
that  use  more  open  stands,  younger 
and/or  shade- intolerant  tree 
species,  and  more  diverse 
landscapes  would  be  negatively 
affected  due  to  the  loss  of 
habitat.  Wildlife  species  that 
use  a late-successional  forest 
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structure  and  interior  habitat 
would  benefit  by  an  increase  in 
habitat.  No  change  in  forest 
connectivity  is  expected  in  the 
short  term. 

Under  this  alternative,  the 
quality  of  bald  eagle  nesting 
habitat  would  decrease  through 
time.  Eagle  access  to  winter- 
killed  animals  would  be  reduced, 
but  big  game  carrion  would  be 
expected  to  be  maintained  at 
current  levels  or  increase.  The 
potential  of  these  effects 
limiting  expansion  of  the  bald 
eagle  breeding  population  is  low. 

If  gray  wolves  use  the  area  in  the 
winter,  the  existing  or  increased 
amount  of  prey  and  the  available 
carrion  in  the  Highway  83  corridor 
are  expected  to  result  in  positive 
effects  to  wolves.  However, 
taking  advantage  of  this  food 
source  could  result  in  increased 
mortality  due  to  the  potential  of 
automobiles  colliding  with  wolves. 

Components  of  grizzly  bear 
habitats  would  be  retained. 

Hiding  cover  for  grizzly  bears 
would  be  retained  at  74.5  percent 
of  the  project  area. 

The  nesting  habitat  of  flammulated 
owls  would  be  retained  in  poor 
condition  and  would  continue  to 
decline . 

The  nesting  habitat  of  pileated 
woodpeckers  would  increase  through 
time,  then  decline. 

Thermal  cover  for  big  game  would 
remain  at  3,736  acres  (57  percent) 
of  the  project  area.  This 
alternative  is  expected  to 
maintain  the  existing  carrying 
capacity  of  the  winter  range, 
resulting  in  positive  effects  to 
big  game,  especially  white-tailed 
deer . 

• Indirect  Effects  of  fiction  •Alternative  It  to 
Wildlife 

In  the  long-term,  species  that  use 
the  more  open  stands,  younger  and/ 


or  shade- intolerant  tree  species, 
and  more  diverse  landscapes  would 
be  positively  affected.  Species 
that  use  late  successional  forest 
structure  and  interior  habitat 
would  be  negatively  affected. 
Harvests  would  retain  the  same 
number  of  forested  patches,  but 
reduce  the  median  patch  size  by  16 
acres,  while  reducing  forested 
habitat  by  1,238  acres,  interior 
habitat  by  887  acres,  and  edge 
habitat  by  351  acres.  This  would 
reduce  habitat  for  forest -interior 
wildlife  species;  however,  by 
retaining  larger  patches  of 
habitat,  those  effects  would  be 
lessened.  The  loss  of 
connectivity  through  Section  4 
could  provide  a barrier  to  forest - 
dwelling  species  until  canopy 
cover  recuperates  adequately. 

The  existing  potential  bald  eagle 
nesting  habitat  would  be  improved 
on  609  acres.  However,  the 
disturbance  associated  with 
Highway  83  and  recreation  use  on 
Van  Lake  could  offset  any 
beneficial  changes  in  habitat 
quality. 

Harvesting  would  modify  31  acres 
of  mature  foraging  habitat  for 
Canada  lynx  in  Unit  43.  The 
effects  to  lynx  are  expected  to  be 
minor  and  negative  in  the  short- 
term (less  than  5 years) . 

This  alternative  could  reduce  big 
game  prey  availability  due  to 
appreciable  loss  of  thermal  cover, 
resulting  in  a decreased 
likelihood  of  wolves  successfully 
occupying  the  valley. 

Fisher  denning  habitat  would  be 
modified  on  262  acres.  Fisher 
forage  habitat  would  be  modified 
on  1,715  acres.  Action 
Alternative  B would  retain  travel 
corridors  along  streams,  but  would 
remove  fisher  habitat,  resulting 
in  potential  minor  negative 
effects  to  fishers. 
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The  quality  and  quantity  of 
flammulated  owl  habitat  would  be 
enhanced  with  this  alternative  by 
opening  the  canopy  of  the  forested 
areas  and  favoring  ponderosa  pine 
on  671  acres. 

Pileated  woodpecker  nesting 
habitat  would  be  modified  on  996 
acres  in  the  project  area,  leaving 
approximately  1,809  acres  of 
nesting  habitat  unaltered.  This 
would  result  in  moderate  negative 
effects  to  pileated  woodpeckers. 

Action  Alternative  B could  result 
in  high  big  game  winter  mortality, 
especially  in  a severe  winters, 
due  to  harvesting  2,040  acres  of 
thermal  cover  from  State  trust 
lands  within  the  winter  range. 
Thermal  cover  would  be  retained  on 
approximately  1,696  acres  (26 
percent) . White-tailed  deer  would 
be  more  susceptible  to  these 
losses  than  elk  or  mule  deer. 

• Indirect  Effects  of  Action  Alternative  C to 
Wildlife 

In  the  long-term,  species  that  use 
the  more  open  stands,  younger  and/ 
or  shade- intolerant  tree  species, 
and  more  diverse  landscapes  would 
be  positively  affected.  Species 
that  use  late-successional  forest 
structure  and  interior  habitat 
would  be  negatively  affected. 
Harvests  would  retain  the  same 
number  of  forested  patches,  but 
reduce  the  median  patch  size  by  16 
acres,  while  reducing  forested 
habitat  by  1,114  acres,  interior 
habitat  by  793  acres,  and  edge 
habitat  by  321  acres.  This 
situation  reduces  habitat  for 
forest-interior  wildlife  species; 
however,  by  leaving  larger  patches 
of  habitat,  those  effects  would  be 
lessened.  The  loss  of 
connectivity  through  Section  4 
could  provide  a barrier  to  forest - 
dwelling  species  until  canopy 
cover  recuperates  adequately. 

Existing  potential  bald  eagle 
nesting  habitat  would  be  improved 


on  202  acres.  However,  the 
disturbance  associated  with 
Highway  83  and  recreation  use  on 
Van  Lake  could  offset  any 
beneficial  changes  in  habitat 
quality.  Action  Alternative  C is 
expected  to  result  in  minor 
negative  effects  to  wintering  bald 
eagles  through  decreased  carrion 
sources.  The  effects  would  be 
less  than  under  Action  Alternative 
B. 

This  alternative  could  reduce  big 
game  prey  availability  due  to 
appreciable  loss  of  thermal  cover, 
resulting  in  a decreased 
likelihood  of  gray  wolves 
successfully  occupying  the  valley. 
The  effects  are  expected  to  be 
less  than  under  Action  Alternative 
B. 

Fisher  denning  habitat  would  be 
modified  on  254  acres.  Fisher 
forage  habitat  would  be  modified 
on  1,228  acres.  Action 
Alternative  C would  retain  travel 
corridors  along  streams,  but  would 
remove  fisher  habitat,  resulting 
in  minor  negative  effects  to 
fishers.  Action  Alternative  C 
would  have  less  negative  impacts 
than  Action  Alternative  B. 

The  quality  and  quantity  of 
flammulated  owl  habitat  would  be 
enhanced  with  this  alternative  by 
opening  the  canopy  of  the  forested 
areas  and  favoring  ponderosa  pine 
on  108  acres. 

Pileated  woodpecker  nesting 
habitat  would  be  modified  on  713 
acres  in  the  project  area,  leaving 
at  least  2,092  acres  of  nesting 
habitat  unaltered.  This  would 
result  in  moderate  negative 
effects  to  pileated  woodpeckers. 

Action  Alternative  C could  result 
in  high  big  game  winter  mortality, 
especially  in  a severe  winters, 
due  to  harvesting  1,567  acres  of 
thermal  cover  from  State  trust 
lands  within  the  winter  range. 
Thermal  cover  would  be  retained  on 
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approximately  2,169  acres  (34 
percent) . White-tailed  deer  would 
be  more  susceptible  to  these 
losses  than  elk  or  mule  deer. 

• I n direct  Effects  Common  to  diction 
. lltematives  It  and  C to  Wildlife 

Timber  harvesting  under  these 
alternatives  would  not 
substantially  alter  connectivity. 
Most  of  the  forested  stands 
affected  generally  occur  at  the 
edge  of  patches. 

Timber  harvesting  would  reduce 
grizzly  bear  hiding  cover  in  the 
project  area  by  1,208  acres  under 
Action  Alternative  B and  1,157 
acres  under  Action  Alternative  C. 
Since  hiding  cover  is  not  limited 
in  the  area,  these  losses  are  not 
expected  to  affect  grizzly  bears 
to  a great  extent.  Action 
Alternative  B,  however,  does 
reduce  hiding  cover  to  nearly  40 
percent . The  increase  in  forage 
is  expected  to  be  higher  under 
Action  Alternative  B then  under 
Action  Alternative  C.  The  effects 
of  both  action  alternatives  would 
be  minor. 

• Indirect  Effects  Common  to  JVo-Action 
Alternative  A and  diction  Alternative  C to 
Wildlife 

Under  these  alternatives,  no 
Canada  lynx  habitat  would  be 
modified.  Canada  lynx  would 
continue  to  use  the  project  area 
similarly  in  the  short-term.  In 
the  longer-term,  without 
disturbance,  denning  habitat  is 
expected  to  increase,  but  foraging 
opportunities  are  expected  to 
decrease,  resulting  in  a reduced 
potential  for  lynx  reproduction. 
However,  because  the  affected 
habitat  is  marginal,  these  effects 
are  believed  to  be  minor. 


CUMULATIVE  EFFECTS 

• Cumulative  Effects  f(f » Vo-.  Id  ion  dilternati re 
dl  to  Wildlife 

Timbered  stands  would  continue  to 
move  away  from  historical 
conditions,  which  would  result  in 
wildlife  habitats  shifting  toward 
closed-canopied,  dense,  older 
forests . 

In  regard  to  bald  eagles,  no 
additional  disturbance  or  habitat 
modification  would  occur  in  the 
analysis  area.  Therefore, 
continued  eagle  winter  use  or  the 
probability  of  establishing  a new 
nesting  territory  would  not  be 
affected. 

The  effects  of  No-Action 
Alternative  A would  likely 
increase  the  probability  of  wolf 
recolonization  over  the  area  due 
to  retaining  the  existing  thermal 
cover  for  prey  species . 

Motorized  access  to  the  area  would 
remain  unchanged.  Hiding  cover 
for  grizzly  bears  would  be 
retained  at  the  expense  of  food 
resources,  which  could  result  in 
negative  minor  effects  over  time. 
However,  adjacent  lands  provide  a 
high  amount  of  foraging  areas . 

Flammulated  owl  habitat  would 
continue  to  decline  throughout  the 
area,  resulting  in  minor  adverse 
effects  to  flammulated  owls. 

Pileated  woodpecker  nesting 
habitat  in  and  around  the  project 
area  would  increase  through  time, 
then  decline. 

The  retention  of  thermal  cover  is 
expected  to  retain  the  carrying 
capacity  of  this  winter  range. 

• Cumulative  Effect*  of  Action  Alternative  B to 
Wildlife 

Nesting  habitat  of  bald  eagles  and 
access  to  carrion  on  State  trust 
lands  would  improve  on  242  acres 
in  the  cumulative  effects  area. 

These  improvements  are  expected  to 
result  in  minor  effects. 
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Under  Action  Alternative  B,  32 
acres  of  lynx  habitat  in  the  Goat 
Creek  Subunit  would  be  converted 
to  unsuitable  for  approximately  5 
years.  Since  this  alternative 
alters  a small  acreage  in  marginal 
habitat  for  a short  period  of 
time,  the  cumulative  effects  of 
this  alternative  would  be  minor 
and  is  highly  unlikely  to  result 
in  changes  to  lynx  survival , 
reproduction,  or  use  of  the 
analysis  area. 

The  effects  of  Action  Alternative 
B,  combined  with  harvesting  on 
adjacent  ownerships,  are  expected 
to  cumulatively  degrade  the  big 
game  winter  range  carrying 
capacity. 

• Cumulative  Effect*  of fiction  •Alternative  C to 
Wildlife 

Bald  eagle  habitat  would  improve 
on  242  acres  of  State  trust  lands 
in  the  cumulative  effects  area. 
These  improvements  are  expected  to 
be  minor. 

The  effects  of  Action  Alternative 
C are  expected  to  cumulatively 
degrade  the  big  game  winter  range 
carrying  capacity,  but  less  than 
under  Action  Alternative  B. 


benefit  native  wildlife  species  by 
reproducing  habitats  to  which  the 
species  are  adapted. 

Under  Action  Alternatives  B and  C, 
hiding  cover  for  grizzly  bears 
would  not  be  reduced  below  40 
percent  by  timber  harvesting  in 
any  subunit.  Since  all  estimates 
are  well  above  40  percent,  no 
measurable  effects  to  grizzly 
bears  are  expected. 

Flammulated  owl  habitat  in  the 
area  would  improve.  This  would  be 
in  addition  to  the  unknown 
quantity  and  quality  of  habitat  on 
adjacent  lands. 

Pileated  woodpecker  habitat  in  the 
analysis  area  would  be  reduced 
more  under  Action  Alternative  B 
than  under  Action  Alternative  C. 

The  reduction  is  expected  to 
cumulatively  add  to  decreased 
reproduction  in  the  area. 

Both  action  alternatives  would 
reduce  thermal  cover  appreciably, 
with  Action  Alternative  B reducing 
the  amount  more  than  Action 
Alternative  C.  The  effects  could 
reduce  the  ability  for  big  game 
population  to  withstand  a severe 
winter  in  the  analysis  area. 


• Cumulative  Effect#  Common  to  JVo-^Action 
•Alternative  Jl  and  •Action  •Alternative  C to 
Wildlife 


• Cumulative  Effects  Common  to  »Yo-»  Action 
• Alternative  • A and  •Action  •Alternatives  It  and 
Cto  Wildlife 


Barring  any  disturbance,  forage 
availability  for  Canada  lynx  would 
decrease,  while  denning  habitat 
would  increase.  However,  the  lack 
of  forage  is  expected  to  result  in 
lower  reproductive  rates.  The 
effects  to  lynx  would  be  minor 
under  these  action  alternatives 
due  to  the  project  affecting 
marginal  habitat . 

• Cumulative  Effects  Common  to  • Action 
•Alternatives  El  and  C to  Wildlife 

Efforts  would  be  made  to  convert 
stands  to  more  closely  reflect  the 
historic  conditions.  These  action 
alternatives  are  expected  to 


Under  all  of  the  alternatives, 
fisher  movement  corridors  from  the 
project  area  into  the  cumulative 
effects  area  would  be  retained. 

The  effects  of  the  new  roads  would 
also  apply  to  the  cumulative 
effects  area. 
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INTRODUCTION 

This  analysis  is  designed  to 
disclose  the  existing  condition  of 
the  soil  resources  and  display  the 
anticipated  effects  that  may  result 
from  each  alternative  of  this 
proposal . 

The  concern  with  soils  in  regards  to 
the  project  proposal  is  2-fold: 

• Soil  productivity  can  be  reduced 
depending  on  area  and  degree  of 
physical  effects  (soil  compaction 
and  displacement)  and  amount  and 
distribution  of  coarse  woody 
debris  retained  for  nutrient 
cycling. 

• Areas  of  soil  instability  could 
contribute  sediment  to  area 
streams. 

ANALYSIS  AREA 

The  analysis  area  for  evaluating 
soil  productivity  will  include  DNRC- 
managed  land  in  the  project  area.  A 
map  of  ownership  and  the  project 
area  can  be  found  in  APPENDIX  G— 
SOILS  ANALYSIS. 


ANALYSIS  METHODS 

Soil  productivity  will  be  analyzed 
by  evaluating  the  current  levels  of 
soils  effects  in  the  proposed 
project  area.  Analysis  will  also 
include  identifying  areas  with 
potentially  unstable  soils. 

EXISTING  CONDITIONS 

DNRC  has  conducted  timber  harvesting 
on  State  land  in  the  project  area 
since  the  1950s,  using  a combination 
of  ground-based  and  cable-yarding 
harvest  methods . Ground-based 
yarding  affects  soil  productivity 
through  displacement  and  compaction 
of  productive  surface  layers  of 
soil.  The  proper  spacing  of  skid 
trails  and  season-of -use 
restrictions  are  the  most  effective 
methods  to  minimize  the  loss  of 
productivity.  Ten  to  15  percent  of 
the  area  may  be  affected  by  existing 
trails  from  harvesting  in  the  1950s, 
60s,  and  70s.  Most  trails  are  well 
vegetated  and  past  impacts  are 
beginning  to  improve  from  frost  and 
vegetation. 


Harvesting  during  the  winter  helps  to  protect  soils. 
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DIRECT  EFFECTS 

• Direct  Effects  trf .Wk  letion  Alternative  A to 
Soils 

Under  the  No-Action  Alternative  A, 
no  timber  harvesting  or  associated 
activities  would  occur;  therefore, 
no  direct  effects  to  soil 
productivity  would  occur  if  this 
alternative  were  implemented. 

• Direct  Effects  of  Action  Alternatives  B and  C 
to  Soils 

TABLE  III-5  - ACRES  OF  HARVEST  AND 
EXPECTED  ACRES  OF  IMPACT  TO  SOIL 
FROM  COMPACTION  AND  DISPLACEMENT 
BY  ALTERNATIVE  exhibits  the  acres 
of  soil  impacts  expected  under 
Action  Alternatives  B and  C if 
skid  trails  and  landings  are 
restricted  to  20  percent  of  the 
harvest  units,  harvesting  during 
winter  operations  is  conducted  on 
snow,  and  soil  moisture  restricts 
equipment  operation  in  the  woods 
to  periods  of  20  percent  or  less 
soil  moisture. 

Due  to  the  compaction  and 
displacement  impacts  to  the  soil, 
as  shown  in  TABLE  III -6  - SEASON 
OF  OPERATION  AND  ACRES  OF  IMPACT 
BY  ALTERNATIVE,  DNRC  expects 
reductions  in  soil  productivity  on 
portions  of  skid  trails  and 
landings  from  both  action 
alternatives.  As  vegetation 
begins  to  establish  on  the 


TABLE  III- 6 - ACRES  OF  HARVEST  AND  EXPECTED  ACRES  OF  IMPACT  TO  SOIL  FROM 
COMPACTION  AND  DISPLACEMENT  BY  ALTERNATIVE 


HARVEST 
METHODS 
AND  SEASON 

ACTION  ALTERNATIVE  B 

ACTION  ALTERNATIVE  C 

ACRES  OF 
HARVEST 

EXPECTED  ACRES 
OF  IMPACT 

ACRES  OF 
HARVEST 

EXPECTED  ACRES 
OF  IMPACT 

Ground-based 

Summer 

1,301 

1951 

1,170 

116s- 

Winter 

711 

282 

368 

IS2 

Cable 

426 

43J 

328 

33 

Total  (acres) 
Total  Harvest  Acres 
Percent  Area  Impacted 

2,438 

266 

1,866 

178J 

2,438 

1,866 

10.9 

10.5 

175  percent  of  the  summer  ground-based  skid  trails  may  exhibit  impacts. 
2 20  percent  of  the  winter  ground-based  skid  trails  may  exhibit  impacts. 
3 10  percent  of  the  cable  ground  may  exhibit  impacts. 

impacted  areas  and  freeze-thaw 
cycles  occur,  the  area  of  reduced 
productivity  would  decrease.  Soil 
productivity  would  be  maintained 
by  retaining  a portion  of  coarse 
woody  debris  and  fine  litter  for 
nutrient  cycling. 

INDIRECT  EFFECTS 

• Indirect  Effects  of  J\o-Jlction  •Alternative  »/ to 
Soils 

Under  No-Action  Alternative  A,  no 
indirect  effect  to  soil 
productivity  would  occur  if  this 
alternative  were  implemented. 

• Indirect  Effects  qf Jlclion  Jlltematives  B and 
C to  Soils 

Indirect  effects  of  Action 
Alternatives  B and  C are  related 
to  the  risk  of  off-site  erosion 
and  slope  failure  into  a stream  or 
other  body  of  water.  According  to 
the  FNF  Land  System  Inventory,  a 
limited  area  of  failure-prone 
soils  are  found  in  the  project 
area;  however,  no  landslides  were 
identified,  and  no  harvest  units 
or  associated  activities  are 
planned  on  this  soil  type. 

Therefore,  no  indirect  effects  to 
soils  are  expected  from  the 
implementation  of  Action 
Alternatives  B or  C. 
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SOILS  ANALYSIS  SUMMARY 


CUMULATIVE  EFFECTS 

• Cumulative  Inflects  of JVo-mlction  Alternative 
A to  Soils 

No  additional  cumulative  effects 
to  sediment  delivery  would  occur 
as  a result  of  implementing  this 
alternative.  We  estimate  the 
current  area  affected  by  past 
harvesting  to  be  10  to  15  percent 
of  ground- skidded  units.  Skid 
trails  are  continuing  to  improve 
with  time  as  frost  and  vegetation 
breaks  up  soils  and  cycles 
nutrients . 


Cumulative  Effects  of  Action  Alternatives  It 
and  C to  Soils 

The  majority  of  the  areas  proposed 
for  harvesting  under  these 
alternatives  have  been  harvested 
in  the  past  using  a variety  of 
silvicultural  treatments.  DNRC 
would  maintain  long-term  soil 
productivity  and  minimize 
cumulative  effects  by  reusing 
existing  skid  trails  and 
mitigating  the  potential  direct 
and  indirect  effects  with  soil- 
moisture  restrictions,  season  of 
operation,  and  method  of  harvest. 
In  addition,  a portion  of  coarse 
woody  debris  and  fine  litter  for 
nutrient  cycling  would  be 
retained. 


Cut  banks  would  be  seeded  to  stabilize  soils. 
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tyk-\  Ids.  • * : 


Soil  displacement 
occurs  during  road 
building. 


Soils  disturbed 
during  bridge 
installation  will  be 
seeded  to  provide 
soil  stabilization. 
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ECONOMICS  ANALYSIS  SUMMARY 


INTRODUCTION 

The  proposed  timber  sale  is  located 
in  the  southeastern  corner  of  Lake 
County,  near  the  northeastern  corner 
of  Missoula  County.  This  section 
analyzes  the  economic  impacts  of  the 
proposed  timber  sale  primarily  as 
related  to: 

- market  activities  that  directly  or 
indirectly  benefit  the  Montana 
education  system,  and 

- the  impact  of  alternative 
harvesting  on  the  local  economy 
and  socioeconomic  institutions  as 
indicated  by  their  impact  on 
employment  and  income. 

Generation  of  income  for  the  school 
trust  and  public  buildings  from 
trust  forestlands  is  required  under 
the  Enabling  Act  of  1889,  as  well  as 
the  State  of  Montana  Constitution. 


EXISTING  CONDITIONS 

Enrollment  in  Montana  schools  for 
grades  kindergarten  through  12  was 
157,558  in  fiscal  year  2000.  The 
most  recent  information  indicates 
that  it  costs  an  average  of  $6,038 
per  year  to  educate  1 student.  The 
average  expenditure  per  pupil  in 
Montana  is  below  the  national 
average . 

Distributable  income  from  timber 
sales  is  deposited  in  the  State's 
general  fund  where  it  is  allocated 
through  the  legislative  process. 
Nondistributable  income  is  sent  to 
the  permanent  fund  (school  trust 
fund) . Local  school  districts  also 
raise  income  through  property  taxes. 
The  taxable  value  of  property  is  an 
important  factor  that  influences  the 
ability  of  a local  school  district 
to  generate  tax  revenue. 


Page  II I -34 


Draft  Environmental  Impact  Statement 


ECONOMICS  ANALYSIS  SUMMARY 


ALTERNATIVE  EFFECTS 
DIRECT  EFFECTS 

• Direct  Effect*  qf »Vo-»  let  ion  . Alternative  *1  on 
Economic* 

No  income  would  be  provided  for 
schools  under  this  alternative. 
General  fund  revenues  would  be 
needed  to  replace  money  that  would 
not  be  generated  by  one  of  the 
action  alternatives. 

• Direct  Effect*  qf  Action  Alternative  B on 
Economic* 

This  alternative  generates  an 
estimated  $1,236,330  for  the 
school  trust  fund.  This  is  enough 
revenue  to  send  204  children 
through  school  for  a year  without 
any  other  financial  support. 

• Direct  Effect*  qf  Action  Alternative  C on 
Economic* 


TABLE  III -7  - EMPLOYMENT  AND 
EARNINGS  IMPACT 


ALTERNATIVE 

JOBS 

SUPPLIED 

TOTAL 

INCOME 

A 

0 

0 

B 

142 

$4,836,700 

C 

108 

$3,678,600 

The  Goat  Squeezer  Timber  Sale 
Project  would  indirectly  provide 
school  revenue  through  property  and 
income  taxes  generated  by  the  jobs 
created  by  the  timber  sale. 

Secondary  employment  and  income  are 
also  generated  by  the  sale  as 
workers,  who  are  directly  employed 
as  a result  of  the  sales,  spend 
their  income  in  other  areas  of  the 
economy.  If  the  No- Act ion 
Alternative  A is  selected  none  of 
the  indirect  effects  associated  with 
Action  Alternatives  B and  C would 
occur . 


This  alternative  generates  an 
estimated  $817,800  for  the  school 
trust  fund.  This  is  enough 
revenue  to  send  135  children 
through  school  for  a year  without 
any  other  financial  support. 

INDIRECT  EFFECTS 

One  of  the  indirect  impacts  of 
timber  sales  is  the  employment 
generated  and  the  income  provided  to 
those  workers  who  obtain  jobs  as  a 
result  of  the  timber  harvesting. 

The  estimated  employment  in  the 
forest  industry  in  Montana  is  10.58 
jobs  for  every  MMBF  of  timber 
harvested.  The  annual  income 
associated  with  these  jobs  is 
$34,061  per  year  per  job  based  on  a 
weighted  average  of  the  incomes  in 
the  timber  industry  in  Flathead, 
Lake,  and  Missoula  counties.  Using 
this  information,  together  with  the 
timber  harvesting  associated  with 
each  alternative,  an  estimate  of  the 
wage  and  salary  income  generated 
from  each  alternative  is  shown  in 
TABLE  III -7  - EMPLOYMENT  AND 
EARNINGS  IMPACT. 


CUMULATIVE  EFFECTS 

This  sale  would  be  part  of  the 
annual  harvest  of  timber  from  the 
State  of  Montana  forest  trust  lands. 
The  net  revenue  from  this  sale  would 
add  to  this  year's  trust  fund 
contribution.  Annual  trust  fund 
contributions  have  varied  widely 
over  the  years,  because  the  actual 
contribution  to  the  trust  is  more  a 
function  of  harvesting  than  of 
sales . 

Harvest  levels  can  vary 
substantially  over  time;  sales  tend 
to  be  more  consistent.  Annual 
revenue  from  harvesting  for  the  last 
5 years  is  shown  in  TABLE  III -8  — 
ANNUAL  REVENUE  FROM  TIMBER  HARVESTED 
FROM  MONTANA  TRUST  LANDS.  The 
contribution  to  the  trust  fund  is 
also  affected  by  the  annual  costs 
experienced  by  the  Department  for 
program  management,  which  varies 
from  year  to  year.  The  Department 
should  continue  to  make  annual 
contributions  to  the  trust  from  its 
forest -management  program. 
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TABLE  III- 8 - ANNUAL  REVENUE  FROM 
TIMBER  HARVESTED  FROM  MONTANA  TRUST 
LANDS 


YEAR 

HARVEST  REVENUE  ($) 

2001 

8,524,150 

2000 

12,710,311 

1999 

6,998,847 

1998 

8,393,485 

1997 

7,327,641 

DNRC  has  a Statewide  sustained-yield 
annual  harvest  goal  of  42.164  MMBF . 
If  timber  from  this  project  is  not 
sold,  this  volume  could  come  from 
sales  elsewhere;  however,  the  timber 
may  be  from  other  areas  and  not 
benefit  this  region  of  the  State. 

The  forest  will  not  be  available  for 
harvesting  consideration  again  for 
20  to  60  years,  depending  on  the 
treatment  each  area  receives.  This 
harvest  is  consistent  with  the 
treatments  prescribed  in  the  SFLMP. 
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RECREATION  ANALYSIS  SUMMARY 


INTRODUCTION 

The  general  public  uses  the  Goat 
Squeezer  Timber  Sale  Project  area 
for  various  recreational  uses.  The 
methodologies  used  to  portray  the 
existing  condition  and  determine  the 
impacts  this  project  would  have  on 
recreation  included  determining  the 
recreational  uses,  approximating  the 
revenue  received  from  recreational 
uses,  and  determining  the  potential 
for  conflict  between  the  timber- 
harvesting activities  and 
recreational  uses.  The  analysis 
area  includes  all  legally  accessible 
State  land  within  the  project  area 
and  the  roads  that  would  be  used  to 
haul  equipment  and  logs . The 
estimated  dollars  for  comparing 
alternatives  and  making  decisions 
may  not  reflect  the  actual  returns 
or  costs. 


EXISTING  CONDITION 

The  project  area  receives 
recreational  use  throughout  the 
year.  The  primary  uses  are: 

- berry  picking, 

- snowmobiling, 

- bicycling, 

- fishing, 

- hiking, 

- hunting,  and 

- camping. 

State  lands  are  available  for 
nonmotorized  recreational  use  to 
anyone  purchasing  a General 
Recreational  Use  License  for  State 
lands.  Revenue  from  these  licenses 
for  the  project  area  is 
approximately  $802.73  per  year. 

Swan  River  State  Forest  has  3 
hunting  outfitter  licenses  that 
include  the  project  area.  The 
annual  rental  fee  for  these 
outfitter  licenses  is  $5,150. 


RECREATION  ANALYSIS  SUMMARY 


ALTERNATIVE  EFFECTS 

DIRECT  EFFECTS 

• Direct  Affects  qf . Vo-.  let  ion  • Alternative  •/  on 
Recreation 

This  alternative  would  not  affect 
recreation. 

• Direct  Effects  Common  to  Jlction  •Alternatives 
B and  Con  Recreation 

Hunter  success  may  be  affected  by 
disturbing  normal  game  movement 
patterns  with  harvesting 
activities.  Log  hauling, 
snowplowing,  and  short  delays 
during  road  construction 
activities  may  inconvenience 
snowmobilers , bicyclists,  and 
other  recreationalists . However, 
recreational  use  and  revenue 
income  from  outfitting  and  General 
Recreational  Use  Licenses  are  not 
expected  to  change  with  the 
implementation  of  this  project. 

INDIRECT  EFFECTS 

• Indirect  Effects  of  JVo-JAction  •Alternative  • ! 
on  Recreation 

No  change  to  the  existing 
condition  is  expected. 

• Indirect  Effects  Common  to  • Action 

• Alternatives  B and  Con  Recreation 

The  amount  of  recreational  use 
within  the  project  area  may 
change.  Recreational  users  may 
use  adjacent  areas  to  avoid 
timber-harvesting  and  log-hauling 
activities.  Recreational  use  and 
income  from  outfitting  and  General 
Recreational  Use  Licenses  are  not 
expected  to  change  as  this  project 
is  implemented. 


CUMULATIVE  EFFECTS 

• Cumulative  Effects  qf jXo-. Action  • Alternative 
•A  on  Recreation 

Some  recreationalists  may  be 
reluctant  to  use  roads  in  the 
project  area  if  the  roads  continue 
to  deteriorate.  However, 
recreational  use  and  the  income 
from  General  Recreational  Use 
Licenses  and  outfitting  are  not 
expected  to  change. 

• Cumulative  Affects  qf •Action  • Alternatives  B 
and  Con  Recreation 

The  combined  timber-harvesting  and 
log-hauling  activities  of  this 
project  and  Plum  Creek  Timber 
Company  projects  within  the 
project  area  may  move  recreational 
use  to  adjacent  areas  outside  of 
the  project  area.  Existing 
recreational  use  on  Swan  River 
State  Forest  is  expected  to 
continue  at  the  same  level . 
Therefore,  income  from  General 
Recreational  Use  Licenses  and 
outfitting  are  not  expected  to 
change . 
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INTRODUCTION 

Air  quality  could  be  affected  by  the 
smoke  created  from  burning  the  slash 
that  is  produced  from  harvesting 
timber  and  road  dust  generated  by 
project-related  activities  such  as 
log  hauling.  The  methodologies  used 
to  analyze  how  the  air  quality  would 
be  affected  include  estimating  the 
location,  amount,  and  timing  of 
smoke  and  road  dust.  The  analysis 
area  for  air  quality  includes  all  of 
Lake  County,  which  is  part  of 
Montana  Airshed  2,  as  defined  by  the 
Montana  Airshed  Group. 


EXISTING  CONDITION 

Currently,  the  project  area 
contributes  very  low  levels  of  air 
pollution  to  the  analysis  area  or 
local  population  centers.  Temporary 
reductions  to  air  quality  currently 
exist  in  the  summer  and  fall  due  to 
smoke  generated  from  prescribed 
burns  and  dust  produced  by  vehicles 
driving  on  dirt  roads;  neither 
affect  local  population  centers 
beyond  Environmental  Protection 
Agency  (EPA)  standards.  All  burning 
activities  comply  with  emission 
levels  authorized  by  the  Montana 
Airshed  Group  for  all  major  burners 
in  the  analysis  area.  The  project 
area  is  outside  of  any  local  impact 
zones,  where  additional  restrictions 
may  be  imposed  to  protect  air 
quality. 


Burning  a seed  tree  unit 
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ALTERNATIVE  EFFECTS 

DIRECT  EFFECTS 

• Direct  Effects  if JXo-%  Iction  Alternative  A on 
Air  Quality 

The  existing  condition  would  not 
change . 

• Direct  Effect*  Common  to  Action  Alternative s 
11  and  Con  Air  Quality 

Postharvest  burning  would  produce 
smoke  emissions;  log  hauling  and 
other  project-related  traffic  on 
dirt  roads  would  increase  road 
dust  during  dry  periods . None  of 
the  increases  are  expected  to 
exceed  standards  or  impact  local 
population  centers  if  burning  is 
completed  within  the  requirements 
imposed  by  the  Montana  Airshed 
Group  and  dust -abatement  material 
is  applied  to  roads  during  dry 
periods . 

INDIRECT  EFFECTS 

• Indirect  Effect*  of  JVo~Action  Alternative  A 
on  Air  Quality 

The  existing  condition  would  not 
change . 

• Indirect  Effects  Common  to  Action 
Alternative * B and  C on  Air  Quality 

Since  emissions  are  expected  to 
remain  within  the  standards  set 
for  air  quality,  no  indirect 
effects  to  human  health  at  local 
population  centers  are 
anticipated . 


CUMULATIVE  EFFECTS 

• Cumulative  Effect*  of  Wo-./ Iction  Alternative 
A on  Air  Quality 

The  existing  condition  would  not 
change . 

• Cumulative  Effect*  Common  to  Action 
Alternative*  B and  Con  Air  Quality 

Additional  smoke  produced  from 
prescribed  burning  on  adjacent 
USFS , private,  and  State  trust 
forestland  would  remain  within  the 
standards  for  air  quality,  but 
cumulative  effects  during  peak 
burning  periods  could  affect 
individuals  with  respiratory 
illnesses  at  local  population 
centers  for  short  durations.  All 
known  major  burners  operate  under 
the  requirements  of  the  Montana 
Airshed  Groups,  which  regulate  the 
amount  of  emissions  produced 
cumulatively  by  major  burners. 
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INTRODUCTION 

The  public  generally  views  the 
project  area  while  sightseeing.  The 
views  of  vegetation  and  topography 
that  are  next  to  roads  or  trails  are 
known  as  foreground  views . The 
views  of  hillsides  or  drainages  from 
roads  and  trails  are  known  as 
middleground  views.  The  views  of 
horizons,  mountain  ranges,  or 
valleys  are  known  as  background 
views.  The  existing  condition  and 
the  impacts  to  the  current  views  are 
presented  from  the  perspective  of 
these  3 viewing  categories . The 
foreground  and  middleground  views 
are  discussed  in  regard  to  changes 
in  vegetation,  soil,  and  timber 
stands  along  roads . Background 
views  were  analyzed  based  on  the 
openness  of  the  proposed  harvest 
areas  and  the  patterns  of  trees  that 
would  be  left  in  those  areas.  The 
analysis  areas  for  the  foreground 
and  middleground  views  are  along 
Goat  Creek,  Squeezer  Creek,  Old 
Squeezer  Loop,  and  Center  Loop 
roads.  The  analysis  area  for 
background  views  is  the  central  Swan 
Range  on  the  east  side  of  Swan  River 
State  Forest,  as  viewed  from  Highway 
83. 


EXISTING  CONDITION 

Generally,  foreground  views  along 
open  roads  are  limited  to  200  feet 
and  contain  views  of  open  and  dense 
forest  stands  and  openings  caused  by 
past  harvesting.  Firewood  gathering 
and  salvage  logging  have  caused  some 
damage  to  live  trees;  limbs  and  tops 
are  scattered  along  roads  and 
ditches . 

Middleground  views  are  200  to  1,000 
feet  from  a road  or  trail  and 
usually  consist  of  hillsides  or 
drainages.  On  State  ownership, 
areas  that  have  been  harvested  in 
the  past  range  in  size  from  10  to 
150  acres  and  have  a dense  cover  of 
6-  to  40-foot  trees.  Plum  Creek 
Timber  Company  land  has  been  heavily 
harvested  by  using  widespread 
clearcut,  seedtree,  and  selective 
harvests.  Typically,  these  harvests 
have  left  openings  of  hundreds  of 
acres . The  harvest  unit  boundaries 
usually  follow  section  lines  and 
appear  harsh  and  unnaturally 
straight . 

Background  views  of  the  project  area 
are  a collection  of  drainages  and 
ridges  that  make  up  a portion  of  the 
central  Swan  range.  The  vegetation 
is  a mixture  of  dense  mature  forests 
and  past  harvest  units  that  range 
from  having  few  trees  to  dense 
retentions  of  tree  regeneration. 
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ALTERNATIVE  EFFECTS 
DIRECT  EFFECTS 

• Direct  Effects  qf JVo^Iction  Alternative  A on 
Aesthetic# 

In  the  short  term,  shrubs  and 
trees  would  continue  to  grow  along 
the  roads  and  limit  views. 

• Direct  Effects  qf  Action  Alternative  It  on 
Aesthetics 

Action  Alternative  B utilizes  a 
variety  of  harvest  treatment 
methods,  which  include  commercial 
thinning,  group  selection, 
sanitation,  seedtree,  individual- 
tree  selection,  and  shelterwood. 
Treatments  would  aesthetically 
affect  the  harvest  area  by: 

- opening  the  view; 

- causing  some  damage  to 
vegetation; 

- creating  logging  slash; 

- disturbing  soil  along  skid 
trails,  landings,  and  while 
constructing  new  roads;  and 

- creating  landing  piles  along 
roads  in  the  project  area. 

For  the  most  part,  foreground 
views  would  be  altered  and  have 
fewer  trees.  In  some  areas, 
treatments  would  allow  for  views 
of  the  middleground.  The 
middleground  views  would  appear 
altered  and  have  fewer  trees . The 
background  views  of  this 
alternative  would  appear  altered 
and  show  a variety  of  tree 
spacings  remaining  on  the 
landscape.  Some  of  these  units 
would  be  visible  from  Highway  83. 

• Direct  Effects  of  Action  Alternative  C on 
Aesthetics 

Action  Alternative  C is  very 
similar  to  Action  Alternative  B. 

The  only  exception  would  be  the 
background  views  from  Highway  83, 
which  would  be  altered  slightly. 
Action  Alternative  C would  utilize 
a variety  of  harvest -treatment 
methods,  which  include  commercial 


thinning,  sanitation,  seedtree, 
and  individual-  tree  selection. 
Treatments  would  aesthetically 
affect  the  harvest  area  by: 

- opening  the  view,- 

- causing  some  damage  to 
vegetation; 

- creating  logging  slash; 

- disturbing  soil  along  skid 
trails,  landings,  and  while 
constructing  new  roads;  and 

- creating  landing  piles  along 
roads  in  the  project  area. 

The  foreground  views  would  be 
altered  and  have  fewer  trees. 

Some  of  these  foreground  views 
would  be  visible  from  Highway  83. 
In  some  areas,  treatments  would 
allow  for  views  of  the 
middleground.  The  middleground 
views  would  also  appear  altered 
and  have  fewer  trees. 

INDIRECT  EFFECTS 

• Indirect  Effects  of  JVo-Action  Alternative  A 
on  Aesthetics 

Aesthetics  would  not  be  indirectly 
affected  by  this  alternative. 

• Indirect  Effects  Common  to  Action 
Alternatives  It  and  C on  Aesthetics 

For  units  that  would  be  treated  by 
seedtree  or  group- selection 
methods,  the  area  treated  would 
appear  similar  to  the  results  of  a 
moderately  severe  fire.  For  the 
other  treatment -type  areas,  the 
trees  remaining  would  appear 
similar  to  the  results  of  a low- 
intensity  fire  of  mixed  severity. 
In  both  situations,  the  species 
retained  may  differ  from  the 
species  that  would  survive  these 
types  of  fires. 
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CUMULATIVE  EFFECTS 

The  following  effects  of  other 
projects  may  occur  in  addition  to 
the  direct  and  indirect  effects  of 
this  project: 

- Natural  processes  on  the 
landscape,  such  as  wildfires, 
blown  down  trees,  or  insect 
infestations  and  disease 
infections,  would  continue  to 
alter  the  view  over  time. 

- In  the  short  term,  effects  to  the 
view  would  be  from  present 
activities  such  as  firewood 
gathering  and  timber  harvesting  on 
adjacent  Plum  Creek  Timber  Company 
and  State  trust  lands . 


- Salvage  harvesting  and  firewood 
gathering  would  alter  foreground 
views  by  damaging  vegetation  along 
roads  and  leaving  some  debris  on 
road  surfaces  and  in  ditches.  The 
administration  of  salvage  permits 
by  DNRC  would  keep  roadside  debris 
at  a minimum.  Middleground  and 
background  viewing  would  remain 
unaltered. 

- DNRC  is  planning  other  harvesting 
projects  in  the  areas  of  Napa, 

Soup,  and  Cilly  creeks,  which  are 
located  north  of  the  project  area. 
Currently,  environmental  documents 
are  being  written  and  units  are 
being  chosen.  Harvest  units  may 
only  affect  foreground  and/or 
middleground  viewing  in  the  area. 
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IRRETRIEVABLE  AND  IRREVERSIBLE  COMMITMENTS  OF  NATURAL  RESOURCES 


IRRETRIEVABLE 

A resource  that  has  been 
irretrievably  committed  is  lost  for 
a period  of  time.  Many  timber 
stands  in  the  project  area  are 
mature;  some  individual  trees  are 
more  than  150  years  old.  Any  of  the 
timber -harvesting  alternatives  would 
cause  live  trees  to  be  irretrievably 
lost;  they  would  no  longer 
contribute  to  future  snag 
recruitment,  stand  structure  and 
compositional  diversity,  aesthetics, 
wildlife  habitat,  the  nutrient- 
recycling process,  or  any  other 
important  ecosystem  functions. 

Areas  converted  from  timber 
production  to  permanent  roads  would 
be  lost  from  timber  production  and 
would  not  function  as  forested  lands 
for  a period  of  time. 


IRREVERSIBLE 

A resource  that  has  been 
irreversibly  committed  cannot  be 
reversed  or  replaced.  The  initial 
loss  of  trees  due  to  timber 
harvesting  would  not  be 
irreversible.  Natural  regeneration 
combined  with  site  preparation  and 
artificial  regeneration  would 
promote  the  establishment  of  new 
trees.  If  management  decisions 
allowed  for  the  continued  growth  of 
established  trees,  they  would 
ultimately  become  equivalent  in  size 
to  the  irretrievably  harvested 
trees . 

Areas  that  are  initially  lost  to 
timber  production  through  road 

construction  could,  over  time,  be 

reclaimed  and  once  again  produce 
timber  and  function  as  forested 
land. 
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Acre- foot 

A measure  of  water  or  sediment 
volume  equal  to  an  amount  of 
material  that  would  cover  1 acre  to 
a depth  of  1 foot . 

Action  alternative 

One  of  several  ways  of  moving  toward 
the  project  objectives. 

Adf luvial 

A fish  that  out  migrates  to  a lake 
as  a juvenile  to  sexually  mature  and 
returns  to  natal  stream  to  spawn. 

Administrative  road  use 

Road  use  that  is  restricted  to  DNRC 
personnel  and  contractors  for 
purposes  such  as  monitoring,  forest 
improvement,  fire  control,  hazard 
reduction,  etc. 

Airshed 

An  area  defined  by  a certain  set  of 
air  conditions;  typically  a mountain 
valley  where  air  movement  is 
constrained  by  natural  conditions 
such  as  topography. 

Ameliorate 

To  make  better;  improve. 

Appropriate  conditions 

Describes  the  set  of  forest 
conditions  determined  by  DNRC  to 
best  meet  the  SFLMP  objectives.  The 
4 main  components  useful  for 
describing  an  appropriate  mix  of 
conditions  are  cover-type 
proportions,  age-class 
distributions,  stand- structure 
characteristics,  and  the  spatial 
relationships  of  stands  (size, 
shape,  location,  etc.);  all  are 
assessed  across  the  landscape. 

Background  view 

Views  of  distant  horizons,  mountain 
ranges,  or  valleys  from  roads  or 
trails . 


Best  Management  Practices  (BMPs) 

Guidelines  to  direct  forest 
activities,  such  as  logging  and  road 
construction,  for  the  protection  of 
soils  and  water  quality. 

Biodiversity 

The  variety  of  life  and  its 
processes,  including  the  variety  of 
living  organisms,  the  genetic 
differences  among  them,  and  the 
communities  and  ecosystems  where 
they  occur. 

Board  foot 

144  cubic  inches  of  wood  that  is 
equivalent  to  a piece  of  lumber  1- 
inch  thick  by  1 foot  wide  by  1 foot 
long. 

Canopy 

The  upper  level  of  a forest 
consisting  of  branches  and  leaves  of 
the  taller  trees. 

Canopy  closure 

The  percentage  of  a given  area 
covered  by  the  crowns,  or  canopies, 
of  trees . 

Cavity 

A hollow  excavated  in  trees  by  birds 
or  other  animals.  Cavities  are  used 
for  roosting  and  reproduction  by 
many  birds  and  mammals. 

Centimeter 

A distance  equal  to  .3937  inch. 

Commercial- thin  harvesting 

A harvest  that  cuts  a portion  of  the 
merchantable  trees  within  a stand  to 
provide  growing  space  for  the  trees 
that  are  retained.  For  the  South 
Wood  Timber  Sale  Project,  thinning 
would  reduce  stand  densities  to 
approximately  100  trees  per  acre. 

Compaction 

The  increase  in  soil  density  caused 
by  force  exerted  at  the  soil 
surface,  modifying  aeration  and 
nutrient  availability. 
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Connectivity 

The  quality,  extent,  or  state  of 
being  joined;  unity;  the  opposite  of 
fragmentation. 

Core  area 

See  Security  Habitat  (grizzly 
bears)  . 

Cover 

See  HIDING  COVER  and/or  THERMAL 
COVER . 

Coarse  down  woody  material 

Dead  trees  within  a forest  stand 
that  have  fallen  and  begun 
decomposing  on  the  forest  floor. 

Crown  cover  or  crown  closure 

The  percentage  of  a given  area 
covered  by  the  crowns  of  trees . 

Cull 

A tree  of  such  poor  quality  that  it 
has  no  merchantable  value  in  terms 
of  the  product  being  cut  and 
manufactured. 

Cutting  or  harvest  units 

Areas  of  timber  proposed  for 
harvesting. 

Cumulative  effect 

The  impact  on  the  environment  that 
results  from  the  incremental  impact 
of  the  action  when  added  to  other 
actions.  Cumulative  impacts  can 
also  result  from  individually  minor 
actions,  but  collectively  they  may 
compound  the  effect  of  the  actions. 

Direct  effect 

Effects  on  the  environment  that 
occur  at  the  same  time  and  place  as 
the  initial  cause  or  action. 

Discounting 

In  economics,  a method  of  accounting 
for  the  value  of  money  over  time, 
its  ability  to  earn  interest,  so 
that  costs  and  benefits  occurring  at 
different  points  in  time  are  brought 
to  a common  date  for  comparison. 

Ditch  relief 

A method  of  draining  water  from 
roads  using  ditches  and  a corrugated 
metal  pipe.  The  pipe  is  placed  just 
under  the  road  surface. 


Dominant  tree 

Those  trees  within  a forest  stand 
that  extend  their  crowns  above 
surrounding  trees  and  capture 
sunlight  from  above  and  around  the 
crown. 

Drain  dip 

A graded  depression  built  into  a road 
to  divert  water  and  prevent  soil 
erosion. 

Ecosystem 

An  interacting  system  of  living 
organisms  and  the  land  and  water  that 
make  up  their  environment;  the  home 
place  of  all  living  things,  including 
humans . 

Embeddeness 

Embeddedness  refers  to  the  degree  of 
armour,  or  the  tight  consolidation  of 
substrate . 

Environmental  effects 

The  impacts  or  effects  of  a project 
on  the  natural  and  human  environment. 

Equivalent  clearcut  area  (ECA) 

The  total  area  within  a watershed 
where  timber  has  been  harvested, 
including  clearcut s,  partial  cuts, 
roads , and  burns . 

Allowable  ECA  - The  estimated 
number  of  acres  that  can  be 
clearcut  before  stream- channel 
stability  is  affected. 

Existing  ECA  - The  number  of 
acres  that  have  been  previously 
harvested  taking  into  account 
the  degree  of  hydrologic 
recovery  that  has  occurred  due 
to  revegetation. 

Remaining  ECA  -The  calculated 
amount  of  harvesting  that  may 
occur  without  substantially 
increasing  the  risk  of  causing 
detrimental  effects  to  stream- 
channel  stability. 

Excavator  piling 

The  piling  of  logging  residue  (slash) 
using  an  excavator. 
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Fire  regimes 

Describes  the  frequency,  type,  and 
severity  of  wildfires.  Examples 
include:  frequent,  nonlethal 

underburns;  mixed- severity  fires; 
and  stand- replacement  or  lethal 
burns . 

Fluvial 

A fish  that  outmigrates  to  a river 
from  its  natal  stream  as  a juvenile 
to  sexually  mature  in  the  river,  and 
returns  to  its  natal  stream  to 
spawn. 

Forage 

All  browse  and  nonwoody  plants 
available  to  wildlife  for  grazing. 

Foreground  view 

The  view  immediately  adjacent  to  a 
road  or  trail . 

Forest  improvement  (FI) 

The  establishment  and  growing  of 
trees  after  a site  has  been 
harvested.  Associated  activities 
include : 

— site  preparation,  planting, 
survival  checks,  regeneration 
surveys,  and  stand  thinnings; 

— road  maintenance; 

— resource  monitoring; 

— noxious  weed  management;  and 

— right-of-way  acquisition  on  a 
State  forest. 

Fragmentation  (forest) 

A reduction  of  connectivity  and  an 
increase  in  sharp  stand  edges 
resulting  when  large  contiguous 
areas  of  forest  with  similar  age  and 
structural  characteristics  are 
interrupted  through  disturbances, 
such  as  st and -replacement  fires  and 
timber  stand  harvesting. 

Habitat 

The  place  where  a plant  or  animal 
naturally  or  normally  lives  and 
grows . 


Habitat  type 

Land  areas  that  would  produce  similar 
plant  communities  if  left  undisturbed 
for  a long  period  of  time. 

Hazard  reduction 

The  abatement  of  a fire  hazard  by 
processing  logging  residue  with 
methods  such  as  separation,  removal, 
scattering,  lopping,  crushing,  piling 
and  burning,  broadcast  burning, 
burying,  and  chipping. 

Hiding  cover 

Vegetation  capable  of  hiding  90 
percent  of  a standing  adult  mammal 
from  human  view  at  a distance  of  200 
feet . 

Historical  forest  condition 

The  condition  of  the  forest  prior  to 
settlement  by  Europeans. 

Indirect  effects 

Secondary  effects  that  occur  in 
locations  other  than  the  initial 
action  or  significantly  later  in 
time . 

Inoculum 

The  material  (spore)  used  to 
introduce  a disease  in  order  to 
immunize,  cure,  or  experiment. 

Intermediate  trees 

Characteristics  of  certain  tree 
species  that  allow  them  to  survive  in 
relatively  low- light  conditions, 
although  they  may  not  thrive. 

Interdisciplinary  team  (ID  Team) 

A team  of  resource  specialists 
brought  together  to  analyze  the 
effects  of  a project  on  the 
environment . 

Landscape 

An  area  of  land  with  interacting 
ecosystems . 

Kairomone 

Chemicals  emitted  by  a plant  that  act 
as  attractants  to  insects  (ex.  The 
volatiles  emitted  by  a root-diseased 
tree  that  make  them  attractive  to 
bark  beetles) . 
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Kilometer 

A distance  equal  to  3,280.8  feet 
or  .621  mile. 

McNeil  Coring 

McNeil  coring  is  a method  used  to 
determine  the  size  range  of  material 
in  streambed  spawning  sites. 

Meter 

A distance  equal  to  39.37  inches. 

Middleground  view 

The  view  that  is  200  to  1,000  feet 
from  a road  or  trail,  usually- 
consisting  of  hillsides  and 
drainages . 

Millimeter 

A distance  equal  to  .03937  inch. 

Mitigation  measure 

An  action  or  policy  designed  to 
reduce  or  prevent  detrimental 
effects . 

Multistoried  stands 

Timber  stands  with  2 or  more 
distinct  stories. 

Nest  site  area  (bald  eagle) 

The  area  in  which  human  activity  or 
development  may  stimulate  the 
abandonment  of  the  breeding  area, 
affect  successful  completion  of  the 
nesting  cycle,  or  reduce 
productivity.  It  is  either  mapped 
for  a specific  nest,  based  on  field 
data,  or,  if  that  is  impossible,  is 
defined  as  the  area  within  a M-mile 
radius  of  all  nest  sites  in  the 
breeding  area  that  have  been  active 
within  the  past  5 years. 

No- action  alternative 

The  option  of  maintaining  the  status 
quo  and  continuing  present 
management  activities  by  not 
implementing  the  proposed  project. 

Nodal  habitats 

Waters  which  provide  migratory 
corridors,  over  wintering  areas,  or 
other  critical  life  history 
requirements . 


Nonforested  area 

A naturally  occurring  area,  (such  as 
a bog,  natural  meadow,  avalanche 
chute,  and  alpine  areas)  where  trees 
do  not  establish  over  the  long  term. 

Old  growth 

Working  definition  - Old  growth  as 
defined  by  Green  et  al . 

Conceptual  definition  - The  term  old 
growth  is  sometimes  used  to  describe 
the  later,  or  older,  stages  of 
natural  development  of  forest  stands. 
Characteristics  associated  with  old- 
growth  generally  include  relatively 
large  old  trees  that  contain  a wide 
variation  in  tree  sizes,  exhibit  some 
degree  of  a multi -storied  structure, 
have  signs  of  decadence,  such  as  rot 
and  spike- topped  structure,  and 
contain  standing  large  snags  and 
large  down  logs. 

Old- growth  network 

A collection  of  timber  stands  that 
are  selected  to  meet  a management 
strategy  that  would  retain  and 
recruit  150+-year-old  stands  over  the 
long  term  (biodiversity,  wildlife, 
the  spatial  arrangement  of  stands  and 
their  relationship  to  landscape 
patterns  and  processes)  are  elements 
that  are  considered  in  the  selection 
of  stands . 

Overs tory 

The  level  of  the  forest  canopy  that 
include  the  crowns  of  dominant, 
codominant,  and  intermediate  trees. 

Patch 

A discrete  (individually  distinct) 
area  of  forest  connected  to  other 
discrete  forest  areas  by  relatively 
narrow  corridors;  an  ecosystem 
element  (such  as  vegetation)  that  is 
relatively  homogeneous  internally, 
but  differs  from  what  surrounds  it. 

Potential  nesting  habitat  (bald 
eagle) 

Sometimes  referred  to  as  'suitable 
nesting  habitat',  areas  that  have  no 
history  of  occupancy  by  breeding  bald 
eagles,  but  contain  potential  to  do 
so . 
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Project  file 

A public  record  of  the  analysis 
process,  including  all  documents 
that  form  the  basis  for  the  project 
analysis.  The  project  file  for  the 
South  Wood  Timber  Sale  Project  EIS 
is  located  at  the  Swan  River  State 
Forest  headquarters  office  at  Goat 
Creek. 

Redds 

The  spawning  ground  or  nest  of 
various  fish  species. 

Regeneration 

The  replacement  of  one  forest  stand 
by  another  as  a result  of  natural 
seeding,  sprouting,  planting,  or 
other  methods . 

Relict 

A scientific  term  used  when  talking 
about  trees  left  over  from  fires, 
residual  soil  or  geologic  features, 
etc . ; something  that  has  survived 
destructive  processes. 

Resident 

Pertaining  to  fish,  resides  and 
reproduces  in  natal  stream. 

Residual  stand 

Trees  that  remain  standing  following 
any  cutting  operation. 

Road-construction  activities 

In  general,  "road-construction 
activities"  refers  to  all  activities 
conducted  while  building  new  roads, 
reconstructing  existing  roads,  and 
obliterating  roads.  These 
activities  may  include  any  or  all  of 
the  following: 

- constructing  road 

- clearing  right-of-way 

- excavating  cut/fill  material 

- installing  road  surface  and  ditch 
drainage  features 

- installing  culverts  at  stream 
crossings 

- burning  right-of-way  slash 

- hauling  and  installing  borrow 
material 

- blading  and  shaping  road  surfaces 


Road  improvements 

Construction  projects  on  an  existing 
road  to  improve  the  ease  of  travel, 
safety,  drainage,  and  water  quality. 

Saplings 

Trees  1 . 0 inches  to  4 . 0 inches  in 
dbh. 

Sawtimber  trees 

Trees  with  a minimum  dbh  of  9 inches . 

Scarification 

The  mechanized  gouging  and  ripping  of 
surface  vegetation  and  litter  to 
expose  mineral  soil  and  enhance  the 
establishment  of  natural 
regeneration . 

Scoping 

The  process  of  determining  the  extent 
of  the  environmental  assessment  task. 
Scoping  includes  public  involvement 
to  learn  which  issues  and  concerns 
should  be  addressed  and  the  depth  of 
the  assessment  that  will  be  required. 
It  also  includes  a review  of  other 
factors  such  as  laws,  policies, 
actions  by  other  landowners,  and 
jurisdictions  of  other  agencies  that 
may  affect  the  extent  of  assessment 
needed. 

Security 

For  wild  animals,  the  freedom  from 
the  likelihood  of  displacement  or 
mortality  due  to  human  disturbance  or 
confrontation . 

Security  habitat  (grizzly  bears) 

An  area  of  a minimum  of  2,500  acres 
that  is  at  least  0.3  miles  from 
trails  or  roads  with  motorized 
travel  and  high- intensity, 
nonmotorized  use  during  the 
nondenning  period. 

Seedlings 

Live  trees  less  than  1.0  inch  dbh. 

Seedtree  harvesting 

Removes  all  trees  from  a stand  except 
for  6 to  10  seed-bearing  trees  per 
acre  that  are  retained  to  provide  a 
seed  source  for  stand  regeneration. 

Sediment 

Solid  material,  mineral  or  organic, 
that  is  suspended  and  transported  or 
deposited  in  bodies  of  water. 
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Sediment  yield 

The  amount  of  sediment  that  is 
carried  to  streams . 

Serai 

Refers  to  a biotic  community  that  is 
in  a developmental,  transitional 
stage  in  ecological  succession. 

Shade  intolerant 

Describes  tree  species  that 
generally  can  only  reproduce  and 
grow  in  the  open  or  where  the 
overs tory  is  broken  and  allows 
sufficient  sunlight  to  penetrate. 
Often  these  are  serai  species  that 
get  replaced  by  more  shade- tolerant 
species  during  succession.  In  Swan 
River  State  Forest,  shade- intolerant 
species  generally  include  ponderosa 
pine,  western  larch,  Douglas-fir, 
western  white  pine,  and  lodgepole 
pine . 

Shade  tolerant 

Describes  tree  species  that  can 
reproduce  and  grow  under  the  canopy 
in  poor  sunlight  conditions.  These 
species  replace  less  shade-tolerant 
species  during  succession.  In  Swan 
River  State  Forest,  shade- tolerant 
species  generally  include  subalpine 
fir,  grand  fir,  Douglas-fir, 
Engelmann  spruce,  western  hemlock, 
and  western  red  cedar . 

Sight  distance 

The  distance  at  which  90  percent  of 
an  animal  is  hidden  from  view  by 
vegetation. 

Silviculture 

The  art  and  science  of  managing  the 
establishment,  composition,  and 
growth  of  forests  to  accomplish 
specific  objectives. 

Site  Preparation 

A hand  or  mechanized  manipulation  of 
a harvested  site  to  enhance  the 
success  of  regeneration.  Treatments 
are  intended  to  modify  the  soil, 
litter,  and  vegetation  to  create 
microclimate  conditions  conducive  to 
the  establishment  and  growth  of 
desired  species. 


Slash 

Branches,  tops,  and  cull  trees  left 
on  the  ground  following  harvesting. 

Snag 

A standing  dead  tree  or  the  portion 
of  a broken-off  tree.  Snags  may 
provide  feeding  and/or  nesting  sites 
for  wildlife. 

Spur  roads 

Low- standard  roads  that  are 
constructed  to  meet  minimum 
requirements  for  harvesting-related 
traffic . 

Stand 

An  aggregation  of  trees  that  are 
sufficiently  uniform  in  composition, 
age,  arrangement,  and  condition  and 
occupy  a specific  area  that  is 
distinguishable  from  the  adjoining 
forest . 

Stand  density 

Number  of  trees  per  acre . 

Stocking 

The  area  of  a piece  of  land  that  is 
now  covered  by  trees  is  compared  to 
what  could  ideally  grow  on  that  same 
area.  The  comparison  is  usually 
expressed  as  a percent. 

Stream  gradient 

The  slope  of  a stream  along  its 
course,  usually  expressed  in 
percentage,  indicating  the  amount  of 
drop  per  100  feet. 

Stumpage 

The  value  of  standing  trees  in  the 
forest.  Sometimes  used  to  mean  the 
commercial  value  of  standing  trees. 

Substrate  scoring 

Rating  of  streambed  particle  sizes. 

Succession 

The  natural  series  of  replacement  of 
one  plant  (and  animal)  community  by 
another  over  time  in  the  absence  of 
disturbance . 

Suppressed 

The  condition  of  a tree 
characterized  by  a low-growth  rate 
and  low  vigor  due  to  overcrowding 
competition  with  overtopping  trees. 
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Texture 

A term  used  in  visual  assessments 
indicating  distinctive  or  identifying 
features  of  the  landscape  depending 
on  distance. 

Thermal  cover 

For  white-tailed  deer,  thermal  cover 
has  70  percent  or  more  coniferous 
canopy  closure  at  least  20  feet  above 
the  ground,  generally  requiring  trees 
to  be  40  feet  or  taller.  For  elk  and 
mule  deer,  thermal  cover  has  50 
percent  or  more  coniferous  canopy 
closure  at  least  20  feet  above  the 
ground,  generally  requiring  trees  to 
be  40  feet  or  taller. 

Timber-harvesting  activities 

In  general,  all  the  activities 
conducted  to  facilitate  timber 
removal  before,  during,  and  after  the 
timber  is  removed.  These  activities 
may  include  any  or  all  of  the 
following: 

felling  standing  trees  and  bucking 
them  into  logs 
skidding  logs  to  a landing 
processing,  sorting,  and  loading 
logs  at  the  landing 
hauling  logs  to  a mill 
slashing  and  sanitizing  residual 
vegetation  damaged  during  logging 
machine  piling  logging  slash 
burning  logging  slash 
scarifying,  preparing  the  site  as 
a seedbed 
planting  trees 


Under story 

The  trees  and  other  woody  species 
growing  under  a,  more-or-less, 
continuous  cover  of  branches  and 
foliage  formed  collectively  by  the 
overstory  of  adjacent  trees  and  other 
woody  growth. 

Uneven- aged  stand 

Various  ages  and  sizes  of  trees 
growing  together  on  a uniform  site. 

Ungulates 

Hoofed  mammals,  such  as  mule  deer, 
white- tailed  deer,  elk,  and  moose, 
that  are  mostly  herbivorous  and  many 
are  horned  or  antlered. 

Vigor 

The  degree  of  health  and  growth  of  a 
tree  or  stand. 

Visual  screening 

The  vegetation  that  obscures  or 
reduces  the  length  of  view  of  an 
animal . 

Watershed 

The  region  or  area  drained  by  a river 
or  other  body  of  water. 

Water  yield 

The  average  annual  runoff  for  a 
particular  watershed  expressed  in 
acre-feet . 

Water  yield  increase 

An  increase  in  average  annual  runoff 
over  natural  conditions  due  to  forest 
canopy  removal . 
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AF 

Subalpine  fir 

ARM 

Administrative  Rules  of 
Montana 

BMP 

Best  Management  Practices 

C. 

Celcius 

cm 

Centimeter 

dbh 

Diameter  at  Breast  Height 

DEQ 

Department  of  Environmental 
Quality 

DF 

Douglas -fir 

DFWP 

Montana  Department  of  Fish, 
Wildlife  and  Parks 

de:  s 

Draft  Environmental  Impact 
Statement 

DNRC 

Department  of  Natural 
Resources  and  Conservation 

EA 

Environmental  Assessment 

EAC 

Environmental  Assessment 
Checklist 

ECA 

Equivalent  Clearcut  Acres 

EIS 

Environmental  Impact 
Statement 

EPA 

Environmental  Protection 
Agency 

FEIS 

Final  Environmental  Impact 
Statement 

FI 

Forest  Improvement 

FNF 

Flathead  National  Forest 

FOG  I 

Full  Old-Growth  Index 

ID  Team 

Interdisciplinary  Team 

LPP 

Lodgepole  pine 

m 

Meter 

m3 

Cubic  millimeter 

MBF 

thousand  board  feet 

MC 

Mixed  conifer 

MCA 

Montana  Codes  Annotated 

ME  PA 

Montana  Environmental 
Policy  Act 

mm 

Millimeter 

MMBF 

Million  Board  Feet 

NCDE 

Northern  Continental  Divide 
Ecosystem 

NWLO 

Northwestern  Land  Office 

PP 

Ponderosa  pine 

SB 

Senate  Bill 

SFLMP 

State  Forest  Land 
Management  Plan 

SLI 

Stand- level  Inventory 

SMZ 

Streamside  Management  Zone 

SVGBCA 

Swan  Valley  Grizzly  Bear 
Conservation  Agreement 

TMDL 

Total  Maximum  Daily  Load 

USFS 

United  States  Forest 
Service 

USFWS 

United  States  Fish  and 
Wildlife  Service 

WL/DF 

Western  larch/Douglas-f ir 

WWP 

Western  white  pine 

124  Permi*-  Stream  Preservation  Act  Permit 

318  Authorization  A Short-term  Exemption  from  Montana's  Surface  Water 

Quality  Standards 


Lard  Board 


State  Board  of  Land  Commissioners 
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Copies  of  this  document  with  its  appendices  were  published  at  an  approximate 
cost  of  $3.94  per  copy  for  printing  and  $3.60  for  mailing. 
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